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INTRODUCTION 
PURPOSE OF THE STUDY 
I 
'I I 
!; 
' 
'i 
Statement of the Problem 
I 
II 
It is the purpose of this study to investigate, analyze I· ,, II 
and compare teaching guides, teachers' manuals and courses of 
study concerned with the teaching of arithmetic for Grades I, 
II and III, from the standpoint of content and sequential 
'I 
l· I· 
I' ;I 
i 
development. The results of these findings are to be formu~ 
lated into a guide to be used in the elementary schools of 
Stoughton, Massachusetts. 
'I 
Scope o:f Study 
This study will be concerned only with the teaching of 
.arithmetic for Grades I, :. II and III. j1 • 
The following guides,, teachers' manuals and courses of It 
study will be investigated: II 
.... 
I 
Alameda, California; Arithmetic Course of Study, Kinder- 11 garten to Third Grade, Alameda, California: Board of 
Education, 1941. 
Battle Creek, Michigan; Tentative Guide in Arithmetic, 1
1 
Battle Creek, Michigan: Board of Education, Divisio 
of Instruction, 1948, mimeographed . I 
Beverly, Massachus.etts; Arithmetic, Grades I-TI 1 Revised, I 
Beverly, assa.chusetts: School Corrunittee, 1946-47, 
mimeographed. ~ I 
Brockton, Massachusetts; Course of Study for Elementary 
Schools, Arithmetic, Grades I-VI 1 Public Schools, 
Brockton, Massachusetts: Board of Education, 1940, 
mimeographed. 
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Brueck:.r1.er, Leo J., F. E. Grossnickle and E. L. Merton, I' 
11Suggestions for Teaching Arithmetic in Grades I and ./ 
rrn, Teachers' Guide for Arithmetic We Use, 
Philadelphia: The John c. Winston Company, 1943. 
Buswell, Guy T., William A. Brownell, Teachers' Manual for · 
Living Arithmetic, Grade Three, Revised Edition, 
Boston: Ginn and Company, 1947. 
· , Beginners' Course, New Edition, Teachers' 
_ ___,__,B-oston: Ginn and Company, 1944. 
Clark, John R., and others, A Guide for Teaching Arith-
metic in Grades One to Eight, Yonkers-on-Hudson, 
New York: World Book Company, 1949. 
Fresno, Ca lifornia; Teachers' Guide to Child Development 
in Arithmetic, Grades 1-6, Fresno, California: 
Board of Education, 1949. 
Harrisburg, Pennsylvania; Aims and Objectives for Jtri th-
metic, Grades I and II Tenta tive, Harrisburg, Penn-
sylvania: · Board of Education, Department of Elemen-
t ary Education, 1948 , mimeographed. 
Kansas; Revised Course of Study in Arithmetic for the 
Elementary Schools, Topeka , Kansas: St Hte Depart-
ment of Educ ation, 1939. 
L8.kewood , Ohio; Arithmet ic Outlines, Elementar,y Schools, 
Lakewood, Ohio: Depart ment of Educati on, Curriculum 
Bulletin Number 3, 1940 . 
II 
i 
Minnesota ; A Guid:e for Instruc tion in Arithmetic, St Paul, t 
Minnesota : State Departmeht of Educ ation, 1948. 
Morton, Robert Lee, and Merle Gray, Teachers' Guide to 
Ac.company 11 Making Sure of Ari thmetic 11 , Grade One, 
Grade Two, New York: Silver Burdett Company, 1949. 
I 
li 
I! 
New Hampshire; . Progr am of Studies Recommended for the 
Elementary Schools of New Hampshire, Arithmetic, 
Grades l-6, Manchester, New Hampshire: Sta te Board 11 
of Education, 1943. 11 
New Mexico; Minimum Essentials of Arithmetic, Santa Fe, 
New Mexico: State Department of Education, 1943 • 
New Rochelle; Outline of a Suggested Program in Mathe-
matics, Volume I, New Rochelle, New York: Depart-
ment of Public Schools, 1940. 
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I 
Oklahoma; Course of Stud in E~ementar 
Bu11etin Number 4:3-C-8, Oklahoma:: 
of Education, ·1943. 
Pittsfield, Massachusetts; Course of s-tudy, Arithmetic, 
Elementary Grades 1-6 1 Pittsfield, Massachusetts: 
Public School DepaTtment, 1940, mimeographed. 
Saint Eouis, Mlss:ouri;: 11Ari thmetic, Elementary School", 
Course of Study Series Number 8 1 Missouri: Board of ,, 
Education, 1947. 
I 
Union, New Jereey; Arithmetic Course of Study, Grade·s 1-8, \ 
Union, New J&raey: Board of Education, 1939, I 
mimeographed. 
Utah; Arithmetic Supplement to a Teaching Guide for the 
Elementary SchoolS of utah, Salt Lake City, Utah: 
S'tate Department of Public Instructiibn, 1946, 
mimeographed. 
I 
·I I 
Washburne, c. w., "The Work of the: c·onnnittee of Seven on 
Grade Placement in Arithmetic", Child ])~velopment 
and the Curriculum, Thirt:y-eigth Yearbo0k of the 
National Council for the Study of Education, Part I, \I 
Bloomington, Illinoist. Public School Publishing 
Company, 1939. 
Watertown, MasS'a:chusetts; A Tentative Course of Study in 
Arithmetic for Grades 1, 21 31 Watertown, Massachu-
setts: · School Conunittee, 1940, mimeographed. 
Winthrop, 1lassachusetts;: Arithmetic Course of Study, Based J 
on Modern School Arithmetic, New Edition, Winthrop, 1 
Massachusetts:: Public School Department, 1941, II 
mimeographed. . 
'I 
Wisconsin; Arithmetic in the E1ementary Schools, Part I, 
Madison, Wisconsin: s:te:te Department o:f PUblic 
Ins·truction, 1943. 
Wyoming; wyoming Course of Study for Primary Arithmetic, 
Bulletin NUmber 7A-c.s., Wyoming: State Department 
of Education, 1949. 
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Justification 
Since no two sources seem to agree on any definite scope 
11 
of content to be developed, the order in which it shoulft be 
developed, or the procedure to be used in developing the 
1
1 subject matter, it seems only reasonable to establish some 
1\ TV 
II 
'I ; system for presenting arithmetic in sequential form for Grades 1. 
I' I, II and III. Each teachers 1 manual, guide, or methods text II 
has some plan for logical development of arithmetic. This 
' guide is not intended to improve or revise any of these pub-
· lished courses of study but is an attempt at compiling these 
I 
I 
I 
I and developing a grade placement and sequence suitable for the 
1
. 
,, Stoughton elementary schools. The curricular resources liBted 
I 
are not intended to be all inclusive. They are merely sug-
'1 
, gestions, since necessarily such experiences are best developed ', 
by the individual classroom teacher who knows the needs and I 
· interests of her pupils and the opportunities offered in her 
· particular classroom for first-hand number experiences. 
Although this guide has been developed for the use of the 
, teachers of Grades I• II and III in the writer's own town, it 
'
1 
could very well serve as an elementary arithmetic -guide in 
""\, 
moat any school. 
Overview II 
II Chapter I explains the need for the teaching of arith-
metic in the primary grades based on a systematic and meaningful 
,, 
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• 
jj arithmetic program. Chapter II deals with the objectives of 
II the new arithmetic curriculum. Chapter III shows in outline 
., 
!: form the . arrangement of basic learnings. Chapter IV contains 
I . 
~~ an outline of sequ·ential learnings in the order to be pre-
r sented. ChapteF· V lists suggested material for arithmetic 
j practice, concrete materials for instruction and vocabulary 
': lists. Chapter VI discusses evaluation and evaluation pro-
jl 
11 cedures and reading references for each grade. 
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CHAPTER I 
REVIEW OF ARITHMETIC RESEARCH 
Arithmetical Background of School Entrants 
A few years ago, the teaching of a systematic program ~f 
;. arithmetic as such in the first and second grades was discou- I 
To many teachers this could have meant no use of number ~ , raged. 
!' 
I 
' in these grades. There is little doubt that , children entering il 
I 
I 
: school already have a knowledge of numbers acquired from their 11 ji 
·I 
,, 
I 
everyday activities. Many situations involving numoers arise 
1 during the school day so that arithmetic is necessarily ever 
:. present whether or not it receives recognition in our curri-
:, 
,, 
I 
~ culum. Therefore, the important consideration is what kind of !i 
arithmetic to teach, and how are we going to teach it. II 
Rese~rch has shown that most young children have already 
: acquired a considerable amount of information about numbers 
!' 
I, 
ll 
I 
I 
and their uses in daily life before they enter school. In one 1' 
II 
investigation of 500 first grade children through a personal 
' interview technique, Smith1 found that 30% of the number I . 
I experiences came from going to the store, 18% in grumes of 
' counting, 14% in reading 'the Roman numerals on clocks, and 
II 
II 
,, 
II 
I 
il 
15% in reading the Arabic nui1l.bers at the tops of pages. Other 11 
' activities involving the use of number included: dividing ! 
I 
I 
I 
I 'I i' ~. ---=1:-.--=N-=-.--::B=".--:s=-m--=-i~th=-. -, ttAn Investigation of the Uses of Ari th-
metic in the Out-of-School Life of First Grade Children 11 , 
1 
1 Elemsm.:t..a_r_y_3_chooL..Jou.r.n_al, 24:·62l~...__--.AprJ.l~ 19.2~ .. ·-=-o-== Jl 
·-;r· == 
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I 
food with playmates and pets, depositing money in and drawing 
money from toy banks, playing store, measuring distance,. using 
calendars, running errands, setting the table, buying and 
selling tickets, acting as newsboy~ measuring in sewing, 
1 counting in rhymes and jingles~ reading house numbers, invest-
ments, measuring in manual training.~~ measuring height, 
1 
measuring objects, reading numbers on books, and reading num-
bers on tickets. The process necessary to perform these func-
tions included 35% addition, 23% counting and 12'% subtraction. 
The remaining 3o% included fractions, reading Arabic numbers, 
1 measuring, comparison, reading Roman numerals, multiplying and 
dividing in that order of frequency. 
2 In another survey , the arithmetic used in kindergarten 
: through the second grade group was divided in the following 
II 
. manner: 26.3% for school subjects, 17.7% for pets, 17.6% for 
I 
objects, 15.5% for time, 12.3%. for money, 9.8% for measurement 
and the remainder in connection with distance. In this in-
vestigation, the percentages of processes used was higher for 
counting and considerably lower for addition and subtraction. 
Counting was used 52.~ of the time, r~ading and writing 
:: numbers 9.9%, measuring 8.5%, addition a%, subtraction 6.5%, 
. ~enominating numbers 4.5%, common fractions 4.3% and division, 
decimal fractions and miscellaneous taking the remainder. 
Statements made by children as, "I need a long board 
1 2. R. DeV. Willey, ~Arithmetic Processes Needed by 
.Children", Elementa1ry School Journal, 42:524-7, March, 1942. 
.. 
II 
I because I'm going to make a big box," are positive proof that 
children do think quantitative-ly. Many other activities such 
a.s planning a birthday party, setting places, and arranging 
objects in sequence are typical exemples of a child's thinking 
J1 and acting in quantitative terms3 • Many experiences coming 
., 
,1 from the family, asking questions, in games and trips, in 
I . 4 
buying, selling and making things were reported by MacLa·tchy • 
I 
The fact that children do use numbers and some of the 
' number skills in many situations before they come to school is 
~ · clearly indicated in these investigations, along with two 
others for a higher grade level5 • Mactatchy6 believes that 
,j any normal child who is taught the number names and is en-
couraged to count c·an and will master m~ny simple number com-
1binations and relations before they reach the age of six or 
seven. The predominance of counting~ adding and subtracting 
1 should be carefully noted. 
Number Abilities of Pre-School Children 
7 In an investigation of 21 695 first grade children, Woody 
1 3·. B. A. Sueltz, "Arithmetic Readiness and Curriculum 
', Construction", Mathematics Teacher, 30:290, October, 1937. 
4. J. MacLatchy, "Counting and Addition", Educational 
Research Bureau, 11:100, February 17, 1932. 
, 5. N. Mosely, n·aut of School Arithmetic of Sixth Grade 
Children", Mathematics Teacher, 31:363-2, December, 1938 • 
II 
I 
I 
I 
I 
\I 
II 
I £ 
I .. 
I 
II 
I 
Il L "" l \ 
I 
I, 6. J. H. Mac Latchy, "Number Ideas of Young Children", 
Childhood Education, 7:59, October, 1930. I 
1 
7. c. Woody, "Knowledge of Arithmetic Possessed by Young , 
1 Children", Bulletin of the School of Education, 6:64, Indiana il 
-=====l1'~hi,v:..e.r..~.i~ ~p_rt . J.:=l!7 ,-=.-lJlliO.,.. ==--=--== =-
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' I 
discovered that between 13-14% of these children could perform 1 
problems of subtraction, addition, verbal problems, problems 
of liquid and linear measure and telling time successfully. 
About 50% were able to understand simple fractions. Over 60% 
counted to 100 by ones and tens, knew numbers as groups, read 
numbers, knew size of numbers and knew the values of coins. 
Nearly all, 93%, could point to and count 21 circles. 
Brownell's 8 results in survey tests for grade I and II 
~how that six children in ten can name or identify numbers to 
ten when these numbers are presented correctly. 
j children counted by rote to 99 and 52% counted by 
All these 
rote to 20; 
10 II 66%' of the children reproduced all the numbers to te:n • 
Nine out of ten could identify at least five vocabulary terms 
frequently used in arithmetic. M~ny were familiar with 
~ ""fewest", "smallest", "more"", "less"'. Between 22% and 4o% of 
I 
these children could perform subtraction combinations while 
I 
33-54% could perform addition facts. 
I 11 Buckingham diseovered pretty much th6 same thing in his 
I 
8. w. A. Brownell, R. A. Doty, and w. Rein, Arithmetic 
in Grades I and II, {Durham, N. c.: Duke Univers:ity Research 
Studies in Education, No. 6., Duke University Press, 1941) 
pp 66-72. 
9. Ibid., P• 15. 
10. Ibid., P• 27 • 
· 11. B. R. Buckingham, and J. :MacLatchy, "The Number 
1 Abilities of Children When They Enter Grade Onett, Twenty-Ninth 
Yearbook of the National Council for the s:tudy of Education, 
, Bloomington, Illinois:' Public School Publishing Co., 1930) 
P• 491. 
I 
ii 
I' 
II 
II 
I 
I 
I 
I 
/ 
test of 1,356 first grade pupils, the fact that one child in 
eight could count to 100, 9o% could count to 10, 59% could 
count to 40 by tens, 25% could do no counting, and 25% could 
count to 100 by tens. Nearly all could · reproduce numbers 
through four, 85% through five, so% through six and seven, 75~ 
the numbers eight and ten, 50% knew the combinations given. 
McLaughlinl2 found, in giving his test to pre-school 
, children, significant differences among children according to 
age and intelligence. And Grantl3, in his investigation, 
discovered a substantial difference in the amount of skills 
shown between the dull, average, and bright pupils. Other 
j1 tests revealed much information of the ability of children to 
IJ understand fractions 14, to count and combine numbers15 , and on 
1\ 
'I 
1\ 
11 the processes needed by children to handle number si tuations 16 • 
II In observing on what maturity level children worked out 'I 
their solutions to quantitstive problems in the early years of I 
17 
' school life Rosenquist reports the findin gs of tests given in 
1 12.. K. McLau ghlin, "Number · Ability 
· Chi ldhood Educati<m, 11:349, ~.fay, 1935. 
of Pre-School Children r: 
13. A. Grant, "An Analysis of the Number Knowledge of 
'· First Grade Pupils According to the Levels of Intelligence", 
: Journal of Experimental Educ a tion, 7:63-6, September, 1938. 
I 
I 
I 
I 
14. A. R. Polkinghorne, "Young Children and Fractions n·, 11 
· Childhood Education, 11:354-8, May, 1935. ' 
15. w. A. Wittich, nA Number-Readiness Test", School 
Executive, 61:11-13, March, 1942. 
16 • R. DeV • Willey, op. cit., P• -526 • 
II 
il 
17. L. L. Rosenquist, Young Children Learn to Use Arith-
!_lle~ic_ J .Boa.t OJJ_.. _GJ.tJn--an.d C_omp_aJI.y;, 19:49-}:, _ ppd_-Od9~"~= ========= 
I! I 
II I~ 6 
II jt=--
!i kindergarten and the f'irst grade. · These tests consisted o~: 
I
. questions requiring rote or rational counting; ttto reproduce !1· 
I· 
I and name groups of objects of 10 or less; and to make relative' !! 
I 18 
and exact comparisons between such groups" • 
II 
tests were summarized in the eight following generalizations 
"regarding the development of children's number abllities"19 : 
1. 
2. 
4. 
A child' s knowledge of numbers results from his 
use of arithmetical ideas in his experience 
with quantitative situations. 
The order of difficulty in learning numbers is 
generally the same a s their serial order. 
Each number presents a unique learning situa-
tion depending ~pon the individual's reaction 
to quantitative experiences involving that 
number. · · · 
The maturity level on which a pupil works is 
influenced by the type of material he is 
using. · 
5• The meaning a number has for a. child influ-
ences the level on which he works with it. 
6. The accuracy of the response does not give a 
complete picture of the child's knowledge of 
numbers. 
7. The ability to do rote counting does not 
necessarily signify the ability to enumerate 
groups of objects. 
8. Children know how they think out their solu-
tions to problems and can explain the proce-
dures. 
18. Ibid., P• 10. 
19. Ibid., PP• 16-19. 
I 
II 
I! 
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Readiness for Arithmetic 
II 
1 ~e more fully an individual is in readiness to act in a 
lo 
:, certain way, the more satisfying it will be for him to act in 
II 
I 
I· I ~
1: 
I 
I 
that way, Conversely, the more unready an individual is to 
act in a certain way the more annoying it will be for him to 
act in that wsy. The fact that a child can count to one hun-
dred or more does not indicate that he knows anything of the 
meaning of numbers. Not until he has learned that numbers 
represent quantities and that the quantities are of comparable 
I' 
II or relative value will he be able to attack intelligently even !I 
the simplest arithmetical problema. 
" The ability to read, write, count numbers, does not mean 
,! 
I
I, 
d that these processes have been mastered by these children, 
I, 
or ;j 
I 
I 
that they have an understanding of the meanings of numbers and 'I 
II number relationship. It must be noted that many of these 20. 
children tested arrived at their answers by guessing 
• 
Nevertheless, they are sufficiently mature physically and 
mentally to interpret an experience and are able to discrimi-
nate size, quantity, and magnitude. These are the readiness 
. I 21 
I goals for the study of arithmetic. 
I 
' I 
I 
" ,, 
I' 
I, 
II 
It is believed that any normal child who is taught the 
number games and is encouraged to count can and will master 
20. Brownell, op. cit., P• 43. 
21. Sueltz, op. cit., P• 290-2. 
j! 
" 
I' 
I, 
:I 
;I 
II 
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,, 
I 
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many simple number combinations and relations before they are 
six or seven years old22 • The predominance of counting, adding I 
·I 
and subtracting should be carefully noted. 
Since the variation in the amount of knowledge from child 
23 
to child is very great, there are many gaps • Furthermore, 
the knowledge is disorganized, much of it being at the rote 
level. It is also known that, both in and out of school, 
young children frequently face situations in which the appli-
cation of numbers and quantitative procedures is required: 
for instance, in counting things, in writing numbers as re-
cords of activities, in using measurin g devices, and even in 
24 performing simple computations • These .- ·facts establish a 
I 
·I 
sound basis for an arithmetic readiness program intended to 
sensitize the children to the uses of number in daily life, to 
focus their attention on a variety of quantitative aspects of 1 
' so·cial situations, to make the uses of number meaningful to I 
','I them, and to give them an awareness of how number aids them to 
carry on their daily activities more efficiently26. This 
I 
22. MacLatchy, op. cit., P• , q9. I 
23. T. R. McConnell, "'Recent Trends in Learning Theory", I 
Arithmetic in General Education, Sixteenth Yearbook of the j, 
National Council of Teachers of Mathematics. (New York, Bureau jl 
of Publications, Teachers College, Columbia University, 1941) 
pp 277-286. I 
24. Smith, op. cit., P• 621-2. 
25. B. R. Buckingham, "When to Begin the Teachin g of 
Arithmetic", Childhood Education, 11:339-343., May, 1935. 
I 
I 
8 
26. c. w. Washburne, "When Should We Te~tch Arithmetic?", JL 
-Elemen~ rnrl> 2lh%9-665, May-.-·"1928. j 
,, 
I 
I 
L 
i 
II 
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\! program can build on what the children already know and can j1 
organize, expand and enrich their knowledge of number. .At thisj 
=-=- -==---=-
I 
level emphasis should be placed on the meaning of number and o11 
its uses in daily life. Number facts should be presented and ,I 
I 
27 II I made meaningful • Systematic, repetitive practice to develop 
I. ,. 
·I 
II 
li 
il 
&kill and mastery on any computational procedures should be 
delayed until late in the second grade or even until the third · II 
grade28 • 
Should Readiness Tests Be Used in Planning Arithmetic Instruc-
tion? 
II The value of readiness tests in arithmetic has been tho-
1
'1 . 29 roughly demonstrated • In the primary grades the results of 
I 
I 
well-devised readiness tests aid the teacher to adapt instruc-
30 
tion to the needs and capacities of individual pupils • The 
,! actual administration of a readiness test will give the teache~! 
of the primary grades a clear insight into the arithmetic i I 
I background and knowledge of a particular pupil. I Differences in, 
II 
I 
li 27. R. L. Morton, ~T:-=e;.;:;a;;.::c~h::.;:i::.;:n.=...r.;Aii-r:...:i=-t~hm~e=-:=-t::..i~c-::-:::i.::n--=t:.:.h:.:::e:-:=E:::.l~e~m::.::e~n.!.:t:::.::a=.:r::..u. 
1 School, Vol. I 1 Primary Grades. New Yorkr. Silver Burdett II Company, 1937), pp 26-55. 
28. c. Woodr,, "When Shall Systematic Instruction in 
Arithmetic Begin?', Education Method, 16:165-6, January, 1937. 
29. 
Grades" 
"' 
P. Adams, "Arithmetic Readiness in the Primary 
Elementary School Journal, 48:91-96, October, 1947. 
30. W. A. Brownell, "Readiness and the Arithmetic 
Curriculum", Elementary School Journal, 38:344, January, 1938. , 
II --, 
I 
'I 
II 
..--
li the degree of readiness are often quite amazing31 • It has ) 
II 
been shown that the results of readiness tests are hi ghly 
predictive of achievement at the end of the year and e.t higher l1 
,, 
1 levels. 
It has also been shown that, when teachers32 proceed to 
11 e.de.pt instruction to the conditions revealed by readiness 
1\ tests, the results they secure are significantly superior to 
Ill 1 f those secured by teachers who do not have the resu ts o 
similar tests to guide them. Readiness tests thus afford e. 
sound basis for preventive teaching and reduce the amount of 
remedial teaching otherwise required. 
' The Modern Concept of the Arithmetic Curriculum 
Traditionally the arithmetic program was limited to th~ 
teaching of the computational skills. Over the past thirty 
years, there has been an awareness that the old formal method 
1, of teaching by drilling combinations with the emphasis on 
33 developing computational skills has resulted in failure • 
The modern concept of the arithmetic curriculum is much 
broader in its scope. The changes in the philosophy of edu-
cation toward the social theory of learning and advances in 
1 the field of psychology have forced people in the field of 
31. J'. w. Dickey, "Readiness for Arithmetic", Elementary 
School Journal, 40:592-598, April, 1940. 
I' I 
II 
'I 
·I 
ll 
I 
I 
I 
I 
II 
3:2. c. Woody, "'A General Educator Looks at Arithmetic 
Readiness", The Mathematics Teacher,. 3'0:314-321, lfovember,l937 • . 
. I 
10 
, :i 33. L. J'. Brueckner, "De.ferred Arithmetic", The Mathe- 11 
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arithmetic to look closer at the curriculum and the methods of ,I 
teaching arithmetic to determine the reasons for the lar ge 
number of failures in school and the lack of arithmetic prin-
34 i! ciples found among the pupils • It is clear that, while it 
is important for pupils to master the computa·tional skills 
I ,I II with social value, it is equally necessary that they have a 
1 clear understanding of how these learnings function in every 
day life. Not only should the work in arithmetic be made 
mathematically meaningful to the pupils, it should also be 
' made significant to them35. The need for arithmetic arises in 
connection with the work in all curriculum areas, especially 
in the social studies, science, health, and industrial arts. 
There can be no question that some of the most valuable 
practice in using arithmetic is obtained when direct appli-
1 
II cations are needed in other curriculum areas. 
I 
I, 
36 Buckingham is of the conviction that children should be' 
made acquainted with much material, even thou gh it is not all 
put into immediate action. Merely because all people won't 
I 
use all the facts is no reason for leaving education incom-
1. plete. All other research pointed toward an agreement on the 
,. 
34. Dickey, op. cit., P• 593. 
35. L. J. Bruecknew,. and F. E. Grossnickle, How to Make 
1 Arithmetic Meaningful, (Philadelphia: John c. Winston Co., 
1949), pp 2-3. 
~I 3-6. B. R. Buckingham, "The Social Value of Arithmetic't, 
, ~wenty-Ninth Yearbook of the National Council for the Study of 
1 Education, (Bloomin gton, Illinois: -Public School Publishing 
. Company, 1930), P• 20. 
I 
1: 
tl 
I 
I' 
I 
I• 
II 
I 
II II 
II 
I 
I, 
I 
I 
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II 
I 
I 
I 
:; fundamental principle of' suiting the arithmetic program to the !j 
I 
' 
l,l 
interest, maturity level and the needs of' the children at the 
present time and formulating a firm foundation of arithmetic 
understandings and skills that would be useful for adult life. 
The purely mathematical approach failed, because there was no 
transfer to social situations. The arithmetic program needed 
I revision in order to accomplish the aims of creating greater 
1 understanding of' the fundamental idea, processes, principles 
37 
and relationships and developing functional skills • The 
1
·,, 
1' 
I 
It 
major issues were those concerned with the method for ins-
truction and the time for initial instruction. A change came 
about from the old, formal type of' arithmetic to the other 
1: extreme, the incidental method of' learning or emphasis on 
I 
' 
i. social arithmetic • . Number situations were discussed only 
when the need arose, naturally, within the classroom. 
I 
I 
,, 
1: 
I! 
·, that moment interest would be very keen and the children would li 
I 38 
be aware of' their need to learn • As the child 1 s ideas, con- 1 
cepts and skills mature, there should be provision made for 
the continual development of' the understanding and insight 
into mathematics. At each level at school, the teacher 
. f 
,I 
1! 37. E. A. Bond, "A Proper Balance Between 
i me tic and a Science of' Arithmetic 11 , Mathematics 
35:~14, November, 1942. 
Social Arith-
Teacher, 
II 
I\ 
,I 
I' 
38. L. J. Brueckner, "The Social Phase of' Arithmetic 
Instructionn, Sixteenth Yearbook of' the National Council of 
Teachers of Mathematics, ~New York: Bureau of Publications, 
Teachers College, Columbia Univer.sity, 1941,), pp 144-5. 
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)) 
should try to develop in the pupil the ability to observe and r 
treat the affairs of life systematically using number wherever 
II 
~ possible. Number would meet the needs of their concrete mani- 1: 
pulations. 
The advocates of this theory felt there was sufficient 
motivation in discovering number experiences in everyday 
activities to stimulate their interest in learning the facts 
I; 
I 
without the help of drill. Since this method of instruction 1
1 
took number situations in the random order in which they J! 
lj 39 11 occured 1 the unsystematic method was open to great criticism • 
!I The chief criticism, other than this approach is unsystematic, 1! 
II is that the teachers on the whole are not qualified to teach '! 
1 such a program. Only a few teachers can guide the attentions 
and interests of their pupils to the achievement of worth-
' while learning without the aid of a carefully outlined course 
of study40. The teachers must be alert to capitalize on the 
41 
situations as they arise • Due to their unfamiliarity of the 
material and its implications. many teachers could not do an 
42 " II 
~dequate job 1 nor could many provide the necessary experience' 
39. B. A. Sueltz, ffcurriculum Problem .. Grade Placement", 
Sixteenth Yearbook of the National Council of Teachers of 
Mathematics, (New York: Bureau of Publica·tions, Teachers 
College, Columbia University, 1941), P• 25. 
4;0 • 
I 
•I o:f Number 
c. L. Theile, ''"An Incidental or An Organized Program li 
Teaching," Ma:thematios '.P'eacher·, 31:66, February, 1938 ~ 
II !I 
I 
41. Ibid., P• 65. 
42. Sueltz, op. cit., P• 25. 
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11 
sueltz43 does not believe that the motivation is sufficien 
1 
for adequate mastery; also meeting a situation only a few times ! 
is not sufficient for adequate learning. Dependence on \ 
emerging or incidental situations for the development of num- !I 
ber concepts not only may result in haphazard and fragmentary 
I ; learning but also may lead the child to react to these situa-
tions time after time with the same level of performance, and 
with little or no progression from immature to more mature 
Recognition of these facts 
1
11 
ways of thinking about numbers. 
does not imply that children's informal needs should be dis-
regarded; neither does it signify that definite requirements 
'' are to be reached during the readiness stage. Rather, it 
i 
t 
II 
I 
I 
II 
I 
indicates the need of organizing children 1 a· number experiences II 
so that the development of simple, .fiundamental understandings I/ 
and abilities is not left to chance and that the child is 
gradually guided toward more advanced levels of learning, 
commensurate with his maturity. The teacher of early child-
hood should be aware of the arithmetical sequence through 
which a child should progress. 
I 
;
1 
S.ince the purely social teaching of number also proved 
· I' inadequate, a combination of the social and mathematical 
!' approach seemed necessary. The modern arithmetic program is 
concerned not only with the mathematical aspects of number, 
' but also with its social significance. The uses of arithmetic 
, in our highly quantitative society are too numerous and varied 
43. Sue~ts, op, cit., P• 25. 
1 
I 
II 
( 
- --,, 
to name; however, a statement of the desired outcomes related 
jl 
i to the social phases will reveal implications for the elemen-
- :1 
1-
j, 
tary school program. Brueckner and Grossnickle list these 
outcomes as follows 44 : 
1 • • Unders-tanding of the processes of measurement and 
skill in the use of instruments of precision · 
2. Knowledge about the development and social sig-
nificance of such institutions as money, taxa-
tion, banking, time, and measurement 
3. Knowledge of the kinds and sources of informa-
tion essential for intelligent buying and 
selling and for general economic competence 
'I 
4. Understanding of the quantitative vocabulary I 
encountered in reading, in business affairs, and I 
in social relations f 
5. Appreciation of the contributions number has 
made to the development of social cooperation and 
to science 
1
1 
6. Ability to rationalize and analyze e~erience by 
utiliza~ion of quantitative procedures 
7. Ability and disposition to secure and utilize 
reliable information in dealing with emerging 
personal and community problems. 
15 
The implications for the instructional program may be . v v · 
, summarized as these: {1) children should be led to sense the 
need for arithmetic in their daily affairs, and the importance " 
'I 
of number in the society of which they are members; <2> they I 
I 
" '' should be shown when, where, and how they can use the abilities 11 
they are acquiring; and (3) they should have many real ex-
periences in practicing and applying their learnings. Oppor-
tunities which 1nay be used to emphasize the social significance 
44. Brueckner and Grossnic-kle, op, cit., pp 2-3. 
' I 
!l 
of number and to stress its utility often arise in the normal 
1 activities of the school day. 
Sunnnary 
Many authors, concerned by the lack of organization in 
arithmetic programs and realizing the dependence of one pro-
, cess upon another, urge the teaching of arithmetic systemati-
cally beginning at an early age and making provision for 
planned development . as the child matures. Number knowledge is 
, a "constant requirement of earlier ideas of quanti ty" 45 • This 
process of refinement is aided by increasing the insight into 
46 the relationships of the number system • Greater meaning is 
, developed if each step is kept simple and made in a regular 
progression, In this way, even advanced work can seem easy, 
for the meaning of one step depends upon h~ well the pre-
j 
I 
ceding one was understood. If one step in the sequence is 1j 
.I 
II 
I, 
I 
I 
omitted, then the following steps will be harder to under-
47 
stand • 
45. c. L. Thiele, "'Arithmetic in the Early Grades"~ 
Sixteenth Yearbook of the National Council of Teachers of 
Mathematics, (New York: Bureau of Publications, Teachers 
College, Columbia University, 1941), P• 31. 
46. Sueltz, op. cit., P• 31. 
47. H. G. Wb.eat, "Why Not Be Sensible About Meaning?" 
Mathematics Teacher, 38:100-1, March, 1945. 
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CHAPTER II 
OBJECTIVES OF THE ARITillvlETIC PROGRAM 
ii Man conceived number as a device to enable precise and II 
j: orderly dealings with quantity as met_ in his surroundings1 • _ 
I 
1-l ; It is a system built from simple beginnings and expanded as 
the need arose. Mathematics is a science and, as such, has 
1 certain basic forms, progressions, and interrelationships 
,. il that give meaning to computational skills that are otherwise 
il 
11 s:utornatic and easily forgotten. These logical relationships 
li 
II 2 
1
1 are obvious to those who understand arithmetic • 
,I 
tl Since the major aim of teaching arithmetic now is to 
bring out the meaning of arithmetic and since the principles 
:1 oi.' arithmetic were invented by early man to serve his simple 
-! 
needs, it is possible to present these principles in their 
!j rudimentary form to children so that their initial contact 
with arithmetic will be built on understanding. 
11 
li 
,I 
IJ 
lj 
-1 
!j 
Psychological studies3 also lend weight to the systematic l1 
or mathematical approach. Material that is organized and pre-
, sented in some form or pattern is easier to learn and retain. 
'"' 
11 1. L. J'. Brueckner_, "some Major Them§.s- Underlying 
· Instruction", Journal of the National Education Association_, 
21:47, February, 1932. 
Jl 
I 2. Sue 1 t z , op. c 1 t • , p. 24. 
3. McConnell, op. cit., P• 270. 
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Wheat4 observed that whenever elementary school teachers made T---
!J 
an honest common-sense effort to build up patiently step by 
step the simple meanings inherent in arithmetic, all pupils 
grasped the meaning and profited thereby. Once these ideas,. 
concepts and generalizations are part of the children's 
thinking process, they don't have to wait to be shown a new 
process5. Their quantitative thinking has been so encouraged 
that new processes are easily revealed and learned. 
One of the great fallacies of the elementary curriculum 
is to classify arithmetic as a skill or a drill or a tool 
subject. When arithmetic is viewed in these terms and is 
taught accordingly, the results are just what we have been 
getting for the last few decades;. in a word, arithmetical 
incompetence6 • The teaching process, according to the tool 
conception of arithraetic, undertakes to tell children what to 
do (but not why to do it) and then by ceaseless drill to have 
1! them do it until they can demonstrate some degree of mastery. 
lr ;j 
j1 After that, heavy programs of maintainance are organized to :1 
I 
I 
i· 
' 
keep the skills alive. 
The basic concepts of counting, reproducing, matching, 
identifying, solving verbal problems, one-to-one correspondenc~, 
4. Wheat, op. cit., P• 101. 
5. H. Van Engen, 'trrnifying Ideas in Arithmetic Instruc-
tionrr, Elementary School Journal , 42:292, December, 1941. 
6. w. A. Brownell, "When Is Arithmetic Meaningful'?" 
Journal of Educational Res.earch, 38:481-498, March, 1945. 
• 
• 
• 
I and putting together and t~king apart groups of objects muat 
be understood if -arithmetic is to be meaningful and can be 
1 taught in the many concrete: manners with which children are 
.familiar?. This is true arithmetic and should precede any 
I 
,! 
' work with abstractions8 • 
· to develop meanings 9 • 
Concrete manipulations are necessary I 
Understanding the skills in a~ithmetic 
d 
I 11 must develop, not in pea·ks of temporary 
1 steadily, over a long period o.f time10• 
achievement, but 
Arithmetic can be 
li 
I 
I I ~I stimulating i.f understandings aTe made vivid and so planned IJ 
experience sir , that new learnings are products o.f earlier concrete 
il I 'I 
!1 meanin g.ful and socially significant to the child gives direc-
!: tion to the instructional program in the elementary school. 
I' This direction is express in the .following broad purposes: 
The point of view that arithmetic must be mathematically 
A. To help the learner acquire mathematical meanings 
I 
I 
I 
I, 
B. 
and achieve computational skills based on understandin~ 
To build an awareness o.f the social significance of I 
number in the a.f.fairs of daily life, and to develop 
the ability to use quantitative procedures 
II 
----~7~.--~B-.-=R~.~Bu~c~k-i~n-g~h~am--,.-,n~When to Begin the Teaching o.f 
Arithmetic", Childhood Educstion, 11:340, May, 1935. 
8. Ibid, P• 341 • 
9. R. L. Morton, "Developing Permanent Power in Arith-
1 metic ", The Resource.ful Teacher, (Silver Burdett Research 
Service), l:III~ March~ 1949. 
10. Ibid., P• 2. I 
I 
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effe<?t:tvely in such situations. 
FUrther consideration of these goals, in terms of the 
needs of boys and girls, leads to the formulation of the ape-
cific objectives which follow: 
1. To nelp the child understand and appreciate the im-
portance of our number system and its many uses in 
·- everyday experiences 
2. 
3. 
4. 
expressing number ideas and relationships; to help 
the child understand the quantitative vocabulary 
used commonly in business and social activities 
5. To help the child acquire an understanding of various 
units of measure and the process of measurement:: to 
6. 
develop skill in the use of measuring instruments 
To lead the child to an understanding of - the impor-
tant principles, relationships, and generalizations 
of arithmetic 
!/ 
;I 
To develop an understanding of graphic representationa l jl 
of quantitative date. and the ability to use and inter- 11 
pret :them 
__ -:.- -=-=- =.:,._ T 
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•I 
s. To develop the ability to think or reason soundly in 
problem solving 
9 • To create an awareness of the ways in which arith-
metic functtons in the home, school, and community 
L 
10. To aid the child in acquiring the knowledge and i' 
11. 
skills essential to intelligent buying, selling, 
spending, banking, and the like 
To develop good work habits and desirable social 
characteristics. 
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II 
An instructional program which is in harmony with accepted1\ 
principles of child development11 and with the foregoing i. 
I 
1 objectives of instruction is one that 
A. Is organized on the basis of child growth 
II 
II Emphasizes the development of meaningful arithmetic 
c. Places emphasis on the social significance of arith-
metic in daily living 
D. Provides a well-balanced, sequential program of 
instruction 
E. Recognizes the advantages of practice or drill 
F. Recognizes and seeks to meet individual differences 
d G. Provides for the evaluation of learning in arithmetic 
· 11. c. w. Washburne, "The Work of the Committee of Seven 
I on Grade Placement in Arithmetic", Child Development and the 
I 
11· 
i: 
II 
I 
!I 
I 
,I 
I 
II 
I 
I 
II 
1', -Curriculum Thirt -Ei th Yearbook of the National Society for il the Study of Education, Part 1, Bloomingt9n, Illinois: Public i 
' School Publishing Company, 1939), PP• 279-881 • 
. I 
I 
'I ,, 
.. 
• 
'I 
II 
L 
H. Contributes to the development of good habits of 
work and desirable social characteristics. 
Modern educational psychologyrecognizes that learning 
il ia a process of growth and that children pass through a 
I 1i 
;I succession of stages from immaturity to maturity. In general, 1 
these cannot be sharply differentiated as each merges into the 
next to form a continuous pattern. Nevertheless, in certain :1 
II 
areas of learnin g, particularly arithmetic, development levels 
1
1 have been identified. The following stages of' growth in'. a.ri thj l 
I 12 : 
metic described by Washburne are presented herein to serve li 
Jl 
, as guides in organizing the instructional program: !I 
1. The stage at which readiness for formal number 
work is attained. During this period the child 
acquires a considerabl.e variety of' simple quan-
titative concepts and a small quantitative vo-
cabulary through incidental contact, with number 
2 ' . 
12. 
in his daily in~ormal experiences, and through 
guided experiences and training in school that 
promote number readiness. This level comprises 
the pre-school years, the Kindergarten, and · 
usually at least part of Grade I. 
The initial stage in learning arithmetic. This 
usually comprises Grade 1 and 2, during which 
the child acquires the ability to read numbers, 
to count systematically, and ·to group and com-
pare objects. He also learns easily the basic 
number facts of addition and subtraction, either 
through organized. teaching or through informal 
procedures. Through we l l-chosen social activi-
ties involving simple applications of number in 
measurements and social practices, the pupil 
can readily be led to acquire a rich background 
of meaning, which will facilitate more formal 
learning at the next stag~ . There is a rapid 
increase in his arithmeti@al vocabulary. 
Usually there is considerable interest in number 
work. 
Washburne, op, cit., PP• 279-281. 
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3. The ste.ge of rapid progress in fundamental 
arithmetic habits and attitudes. This stage in-
cludes in general Grades 3 and 4, during which 
the pupil masters the simpler processes with whole 
numbers readily, his knowledge and understanding 
of social arithmetic is expanded, and he develops 
the ability to apply simple quantitative methods 
in his affairs. At the end of this stage the 
pupil should have mastered the addition and sub-
trt!'ction facts, e.nd the simpler computational pro-
cesses involving whole numbers. He should also 
have an understanding of the meaning and uses of 
the more common fractions. 
The stage during which social experiences ex-
tends rapidly and increased power, efficiency, ~ 
and skill in arithmetic computation are deve-
loped. This stage includes Grades 5 to 8, 
during which occurs the learning of generalized 
number concepts, more difficult processes in 
fractions of various kinds, long division, and 
more difficult social applications of number. 
During this stage there is rapid growth in power 
to think quantitatively. 
5. The stage at which special aptitudes appear and 
broader interests are developed. This stage is 
at the high school and college level, at which 
point special aptitudes are recognized, interests 
are developed and broadened, and a high level of 
efficiency in the uses of number is se·cured. 
An arithmetic progr~a, which is directed toward the 
development of mathemati~al meanings and c~mputat~o~~l skills 
' based on understanding, must give attention to the nature of 
' 
:, 
! 
I 
I 
.I I 
I! 
I 
,I 
,I 
I 
I 
I 
,I 
the desired outcomes. "Learning is by insight . and repetition. I 
' the learning situations which are most effective in producing 
One creates the organization and the other attempts to per-
13 
', feet that organization ". Logical relationships, the key-
1 stone of systematical arithmetic instruction facilitates 
I 
I 
li 
I' 
I· 
II 
13. w. A. Brownell, "Two Kinds of Learning in 
Journal of Educational Research, 31;656, May, 1938. 
Ari thmet ic" l! 
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1 . 14 , earn~ng • There is also a direct relationship between the 
ease of' learning and the meaningf'ulness of' the material to the 
I' . I 15 
1 child • These results do not determine the quantity of' arith- 1 
I 
I 
· metic to be taught or the suitability f'or difrerent age levels. ! 
I 
I 
1 They do show that there is a scientif'ic need ror presenting 
., 
' arithmetic systematically. They f'urther support the theory 
,, 
' 
• that enough time should be spent in the rormative stages of 
I ~ I 
I' 
I 
,. 
' 
1] 
teaching arithmetic to make certain that the children under-
stand the number system and the theory behind the processes 
in ramiliar situations bef'ore computation f'or learning is 
begun16 • 
14. Sueltz, op. cit., P• 32. 
I 
I 
I 
I 
lum, 
:1 -
:I· 
15. J. M. Lee and D. M. Lee, The Child and His Curricu- 1 
(New York: Appleton-Century-Crof'ts, Inc., 1940), P• 142. 1 
I 16. R. L. West, c. E. Gre~n, e.nd w. A. Brownell, "The 
" Arithmetic Curriculum", Twenty-Ninth Yearbook or the National 
I Council for the Study or Education, Bloomington, Illinois: 
'I Public School Publishing Company, 1930, P• 114. 
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CHAPTER III 
'! ARRANGEMENT OF BASIC LEARNINGS 
I' 
!/ 
1: 
li 
arrangement of subject matter to be taught at each grade 
level. The problem faced by the teacher is to adapt the work 
to the different levels of development of the children in the 
I ,, group. To assist in the accomplishment of this purpose·, the 
!I I, Guide has arranged the various elements of arithmetic opera-
1: 
tions according to a series of levels of difficulty. An 
I examination of the contents included in each level will indi-
1 
li 
I 
cate to the teacher the items that are of approximately equal 
difficulty. The ran ge of mental ability is rather broad on 
each level, approximately two years. Necessary adjustments 
will have to be made when the teacher knows the mental level 
1 of the pupil who is encountering difficulty or for whom the 
:I 
II 
\( 25 
li 
:I 
il 
!I 
,, 
I' 
II 
'I 
II 
work seems too easy. Necessary adjustments in accordance with ,, 
,, 
li 
II 
,I 
lj 
I 
I 
the learner's capacity and level of accomplishment will have 
to be made. Each child should be given the opportunity to 
en ga ge in activities of interest to him and in which he is 
likely to be. successful. 
I 
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GRADE :fLAC;;;rT - ~H~RT __________ -- ---- - -- -- - ll 
I 1 GRADE II . r GRADE III - -~~~ 
~ 
8 
rJ) 
f/3 
~ 
~ 
Informal counting; under-
standing of numbers as 
needed in actual experi-
ences: 
see pg. 37-l.a, l.b. 
Reading of numbers as the 
need arises (not more than 
100) ;: writing of words and 
numbers to 10, or as 
needed: 
see pg. 38-3,4,6 . 
Counting 
by l's to 100 
by 2's to 20 
see pg.40-7. 
Understanding of the or-
dinals throu gh lOth 
see pg . 40- 8. 
Understanding serial idea 
of the number system--
Understanding · o;---n~~ers Understanding of three- - ~ 
to 100 (beyond if needed and-four-place numbers; I 
in experiences); reading reading and writing of 
and writing of numbers to numbers through 999 
100, and above as needed see pg. 41-11,12. 
see pg. 39-6. 
Counting 
by l's,5 1 s,lO's to 100 
by 2's to 50 
by 3 1 s to 15 
see pg .40-7. 
Ordinals through 31st 
see pg . 40--8. 
pg . 43--14. 
Counting , reading , and 
writing of simple amounts 
of money 
see pg . 41--9. 
Understanding the concept 
of p lace value: ex: 45 is 
Counting 
by 2 1 s to 100 
by 3 1 s to 99 
by 4's to 100 
by 50's and lOO's to 
1,000 
see pg.43-l3. 
Ordinals through lOOth 
see pg. 43--14. 
Reading and writing of 
money; emphasis on place 
value 
see pg. 43--15. 
Understanding relative 
value concepts: ex: 
I • 
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GRADE I GRADE II GRADE 
-· --~--·-- -------+----· -· ----- ··--- ·-~-i------------ III II --------- ~~....; ..... ! 
Counting forward and back-
ward 
see pg. 38--2a,b,c. 
Identifying numbers to 100 
see pg . 39--6. 
Ability to identify the 
number of objects in a 
group without counting (to 
a group of 5 or less) 
see pg. 37--lc. 
Recognize zero as a place 
holder 
equal to or contains 4 
tens and 5 ones 
see pg . 38--5. 
Recognition of Roman 
numerals through XII 
see pg. 41--10. 
Extending recognizing 
groups of objects with-
out counting (to a group 
of 10 or less) by recog-
nizing the smaller 
groups within the larger 
groups 
see pg. 37--lc. 
Using zero as a place 
holder 
45 = 45 ones 
see pg . 41--11. 
Reading and writing of 
Roman numerals thr ough 
XII 
see pg. 43--16. 
Understanding of zero as 
a place-holder and as a 
I 
I 
li ~~--l~::-:::==~~~+~-~=--=~------1-~-:~~_:~~---, I 
see pg . 39--6. 
Number experiences as the 
need arises naturally; 
emphasis on building 
understanding 
see pg. 39--6, pg. 
42--11. 
Mastery of easier addi-
tion facts: sums are 12 
number meaning none 
see pg . 39--6. 
1  
Mastery of the 100 addi-
! 
tl) 
~~ 
,::0 
z ~ ~~ 
8 
see pg . 44, s tep 1. 
or less 
see pg . 44--2 
.. tion facts 
see pg. 44--2 
pg . 46--6. 
I 
I ~~ I AO j <ll ~ 
Understanding the meaning 
of the addition processes 
Concept of addition as a 
Understanding rest of 
addition facts (master y 
not expected) I Higher decade addition II (adding by endings) with-out and with bridging 
see pg . 46--6. see pg . 47, step 7a, b . 
== 
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combining procedure to 
secure a total 
CIJ 
~ 
~ 
fS 
0 
~ 
(i, 
0 
:z; 
0 
H 
8 
H 
2 
<I; 
see pg. 44, step 2. 
Ability to recognize the 
addition process as ex-
pressed with concrete 
objects and in words 
see pg. 44, step 2 
Discovering and using the 
easier addition facts 
see pg. 44, step 1. 
Understandin g the easier 
addition factsr the 45 
whose sums are 10 or less 
see pg. 44--2. 
Mastery of facts with 
sums of 6 or less 
Two column s involving the 
facts whose sums are less 
than 10 
see pg . 45--4a, 4b. 
Two and three one-place 
addends whose sums are 
, under 10 
see pg . 45 , step 3 . 
Checking addition by 
' 
_; 
GRADE 
:... - --=----=-,-r =--- -=-=- -
II GRADE III 
Single column of three 
numbers, sums not ex-
ceeding 10 
see pg. 45--3. 
Two columns involving the 
facts whose sums are less 
than 10; two-place upper 
addend with one- and two-
place lower addends 
see pg. 45--4a, 4b. 
Association of signs with 
their meanings 
see pg. 44---2. 
Addition of simple amounts 
of money expressed in 
cents 
see pg. 46--5. 
Zero facts in connection 
with situations involving 
their use 
see pg. 45, steps 3 
and 4c. 
Single column, not more 
than 5 addends; zeros 
see pg. 47, step 8. 
Column addition without 
carrying; one- to three-
place numbers , two to 
four addends; even and 
uneven columns; zeros 
see pg. 48, step lOa, 
lOb, lOc. 
Understanding of checking 
of addition by adding in 
opposite directi~n r 
Addition of money (dollars I 
and cents) 
see pg. 48, step 9c, i 
lOd. ~~ 
Ability to apply the con- 11 
cept and skills previously 1
1 
acquired to column addi-
tion with carrying 
see pg . 48-... 10. 
tj 
I 
I l adding up. 
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• 
GRADE I 
'·understandin g that sub-
traction is a separating 
procedure in contrast to 
addition as a combining 
procedure,which tells us: 
how many are left 
how many are gone 
how many more 
how many fewer 
what is the difference 
see pg. 49, step 1. 
Subtraction experiences 
as the need arises natu-
rally; emphasis on 
building unders t anding 
see pg . 49, step 1. 
)Understanding that sub-
traction is taking away 
from one group or breaking 
one group into two groups 
see pg. 49, steps 1,2. 
Understanding that multi-
plication is a fast way 
combining groups of equal 
value 
see pg. 55--1. 
GRADE II GRADE III 
-·---~"''-·..--·- · ... ----·--·------·- -· .- .. · · · --~-----·----
Know the easfer subtrac-
tion facts corresponding 
to the easier addition 
facts 
see pg. 50, s~ep 2. 
Subtraction without bor-
rowingt two-place minuend 
with one- and two-place 
subtrahends; simple 
amounts of . mon.ey ex-
pressed in cents 
see pg. 50, step 2, 
3, 4. 
Zero facts in connection 
with situations involving 
their use in the subtra-
hend or remainder 
see pg. 52, step 3c. 
Mu ltiplication experience~ 
as the need arises natu -
rally (based on the knoim 
doubles in addition) em-
phasis on building under-
standing 
see pg . 55, step 1. 
Mastery of the , 100 sub-. 
traction facts 
see pg. 50,--2 
pg . 52,--5. 
Higher decade subtraction 
Subtraction without bor-
rowing:three-place minu-
end with one- to thr~e­
place sub~rah~nds; zeros 
in subtrah~nd·· or remain-
der 
see pg. 53, step 7. J 
I Subtraction with bor-
rowing: two- and three-
place minuends including 
one zero 
see pg. 5~, step 8. 
Subtraction of money 
(dollars and cents) 
see pg. 52--4 
• ~ 4--'?c. 
Easier multiplication 
facts: multiplication by 
1,2,3,4,5 through 5 X 9, 
I 
I 
and reverse facts II 
see pg. 56, step 2a, 
2b. 
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CCI 
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rll 
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Counting by 2's to 100 
Grouping by 2's; 2,4,6,8 
3's; 3,6,9 
4's; 4,8,12 
.5 ' s; 5, 10 1 15 
lO's; 10,20,30 
see pg. 55, step 1. 
Experiences with breaking 
up a large group into 
smaller groups equal in 
size 
see pg. 60, steps 1,2~ 
Ability to use_ the multi-
plication terminology 
see pg. 56, step 1, 2. 
Exper iences with grouping 
in counting; with dividing 
a single object into 
halves, quarters and 
fifths 
., 
One-place multiplier and 
two-place multiplicand; 
without and with ·carrying; 
zeros 
see pg. 57, step 3a. 
One-place multiplier and 
three•place multiplicand; 
without carrying, and with 
single carrying; zeros 
see pg. 59, step 3b. 
Multiplication of money 
{dollars and cents) 
see pg. 59, step 3c. 
II 
Zero facts: product of any 
number;one 0 is 0 
Experiences in relation 
to the two meanings of 
division: measur~ment 
concept and partit·ion I 
concept; emphasis on · 
building understanding 
see pg. 60, steps 2, 
3,4. 
Easier division facts cor-
responding to the easier 
mu ltiplication facts 
see pg. 60, steps 3,5. 
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0 
~ 
~ 
z 
0 
~ 
~ 
0 
0 
Understanding of i , -:f, of 
a single object 
Dividing a whole into 
equal parts 
One of 2 equal parts=~ 
One of 4 equal parts = 4 
Equal parts can be put 
together 
see pg . 65 , step 1 . 
Understanding of i , ! , 
1/ 3', 1/5 of a single 
object 
-- · - s·ee pg . 65 , steps 1, 
2 . 
Meaning of fractions as 
parts of a single object 
see pg . 65 , step 1 . 
One- place divisor with 
two- and three- place divi -
dends ; even division , 
zeros , using known facts 
see pg . 62 , s~ep 6 • . 
Understanding zero divi ded 
by any number equals zero 
Division with dollars and 
cents using above limi-
tations 
Understanding of ! , t , 
1/31 1/5 of a gr oup of 
obje c ts ; 1/ 3 and 1/5 of a 
single object 
see pg . 65 , steps 1 , 2. ~ 
Finding fractional parts 
of groups of objects, 
numbers limited to the 
known divlsi'on facts 
see pg . 65, step 2. 
Finding fractional parts 
of 1,2,3 fi gure number 
(using even division only) ! 
see pg . 65 , step 2, 3. 
Reading and writing simple ' 
fractions 
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~ 
~ 
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< ~ 
Recognition and practical 
application of money 
see pg . 68, step 2. 
Recognition of penny, 
nickel, dime, quarter, 
half-dollar, dollar 
Understandin g value of 
each in pennies 
Development of quantita-
tive vocabulary 
see pg . 67, step 1. 
Experiences with simple 
unlts of mea sure as the 
need arises: 
Liquid: glass, pint, qt., 
cup, teaspoon, 
tablespoon 
I~ngth: · foot ruler with 
inch markin gs 
foot = 12 inches 
yard = 3 feet 
yard - 36 inches 
Weight: pound, half-pound 
dozeb = 12 
half-dozen -= 6 
Extended recognition and 
practical application of 
money 
see pg . 68, step 2. 
Writing small amounts of 
money in connection with 
experiences 
see pg . 68, step 2. 
Understanding t cents $ dollars 
see pg . 68, step 2. 
Experiences with addi-
tiona.l simple units of 
measure, such as: 
Length: _foot ruler, linch 
markin gs yardstic-
Liquid: gallon, quart, 
pint, half-pint, 
4 quarts, 1 gal. 
Weight: i and i pound 
weight of yoursel 
Heat: point on ther-
mometer indicatin~ 
good room tem-
perature 
Experiences with t he 
decimal system in rela tion 
to whole numbers and 
money 
Read and v~ite dollars 
and cents as needed 
Addition and subtraction 
of money 
Recognition of money to 
include cent, nickel, 
dime, quarter, half-dollar 
Understanding of relation-
ship between larger and 
smaller units of measure, 
and experiences with 
additional units: 
. I 
Len gth: foot ruler, iinch J 
markings, inches I 
in foot and yard, I 
feet in yard 
Liquid: glassfuls and cup-
fuls in pint and 
quart, pints in 
quart, quarts in 
gallon 
Weight: ounces in pound 
I 
·- -~--•!===· 1 _ L -';= --= =---=---c-- =-=-'- - .,__-,-.c...c!_e7-"-~-" .===:---= ==-=.c;.-- -~-
Cj3 
l\J 
~·---=:-=- -
r= 
ASPECT 
1, ._ 
I 
---
• A 
~ 
0 
0 
i. 
~ 
~ ~ f§. 
(/) 
< ~ 
II 11-
H:>i 
<I;p:; 
0 E-1 
l-l r:i\ 
8 ~ 
00 
<C r:il P::o 
Pot 
l1 
'I I, 
I' 
I 
: .... :::::...:: .:=:......-
--- :-:-:::-~- _-:~--- ==- _.: ...=:.=.. -~- -. -:::.:..::: ~ =--~...:::;:::: --= =--= ~. ---= - .- - --- ---
Heat : 
Time: 
GRADE I 
room thermometer 
number and names ;·· 
of days in week, 
daily date, 
birthdays, holi-
days, telling 
time to hour and 
half -hour, posi-
tion of clock 
hands at opening, 
dismissal, and 
·recess times 
Money: cent, ni ckel, dime 
Understand ing of size, 
quantity, and location ex-
pressed in terms of inde-
f inite measurement 
Mile is a long way or 
from to • 
s;e-pg. 67, step 1,2~ 
Experience with and recog-
nition of circle, square, 
and oblong 
see pg. 69, step 1. 
GRADE II I GRADE III 
- - __ _...__. ... --, ....-.,. .,.~.-..--_.,. ,, -~-....... 
Time·: 
temperature sym-
bol ( O) 
months in year, 
days in current 
month, reading 
and writing dates 
telling time to 
·quarter-hour 
60 min. = 1 hour 
7 days = 1 week 
24 hours = 1 day 
Money: quarter, half-
dollar, dollar 
see pg. 67, step 1,2. 
Extension of concepts 
related to size, quan-
tity, and location ex-
pressed in terms of in-
definite measurement 
see pg . 67, steps 1, 
2. 
Experiences with and re-
cognition of triangle 
see pg . 69, step 1. 
Heat: 
Time: 
temperature ex-
pressed in de-
grees 
minutes in hour, 
hours in day, 
telling time to 
quarter-hour 
Money: equivalent value 
of ·coins 
see pg . 67, steps 1, 
2,3. 
Maintainance and exten-
sions of concepts related 
to size, quantity, and 
location expressed in 
terms of indefinite 
I 
I 
measurement 11 
see pg. 67-68, steps i 
1,2,3. 
The recognition and re-
production of the geo-
metric forms as they 
appear in coins, milk 
bottle tops, windows , 1 
picture frames , and other 
objects familiar to t he 
child 
see pg . 69, step 1. 
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ASPECT GRADE I 
1--· 
Experiences with one-step 
problems arising in the 
~ classroom 
H see pg. 69, step 1. 
~ 
0 
i1) 
~ 
IXl 
0 I ~ I I 
I 
I 
I 
I 
I 
..=.=... 
I 
- "': -::-:-=,:. ~--=--:::: -
GRADE II 
Simple one-step problems 
based on home, school, 
and community situations 
and involving known con-
cepts and skills in addi-
tion and subtraction 
see pg. 69 , step 2. 
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GRADE III 
·-~_.._..... ....... ~ 
tep problem based on 
school, and com- . 
y situations, and 
ving kno~~ concepts 
kills in addition , 
action, multipli-
n, and division 
e one-step mental 
ems 
e pg. 69-71, steps 1, 
3. 
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CHAPTER IV 
SELECTION AND ARRANGEMENT OF SEQUENTIAL LEARNINGS IN THE 
ARITHMETIC CURRICULUM li 
This teaching guiqe is based on two major considerations; II I ,, 
lj namely, 
lj 
II 
1. 
I 
that the study of arithmetic should be made mathe-
matically meaningful and socially significant to the 
learner 
' I 
I 
2. that the instructional program should be organized on 1 
I 
I 
I 
i 
' 
I the basis of child growth. 
To achieve these over-all goals, the teacher must be 
familiar with the nature of the developmental stages through 
which the children pass during their elementary-school years, 
i \ and she must have an awareness of the various functions of 
i ' 
i 
,, 
I 
I 
11 numbers in the everyday affairs of life. Moreover, if the 
II pupils are to acquire the under a tandinga and a bili tie a needed 'I 
I
I to act and think intelligently in the number situations en- I' 
I
I 
II countered in daily living, the teacher must have a thorough , 
\
1 
knowledge of the essential mathematical concepts and skills, I' 
'I 
I· 
11 and the instructional procedures which are most conducive to, a ': 
1\ 
II 
:I 
I' I 
realization of the desired outcomes. 
In the following pages, suggested STEPS IN LEARNING are 
listed in the left hand column; the tffiiDERSTANDINGS AND ABILI• 
35 
I! 
II 
Tms TO BE DEVELOPED, related, are listed in the right column. !! 
============_j= 
• 
1\ To avoid needless repetitions, usually only those learnings 
,! 
11 which are new to a particular step are listed, although oc-
I il casionally one is repeated for emphasis or clarity. Since 
' succeeding steps are often dependent on previous learnings, ,, 
'! t' 
, the teacher must be aware of the accumulative concepts and 
1
: 
· 1; skills which are basic to her pupils' readiness for a new step. il 
·\j Grade placements are indicated to conform with the chart on \1 
I 'I 
.I I[ II pages 26 to 34, but in planning her program, the individual l.l 
il teacher should keep in mind the needs and abilities of her 
!• 
1: 
pupils. In so doing she will find the analysis of sequential 
I learnings contained herein helpful in making an inventory of 
I ,, 
'I 
II 
It 
children's achievements in determining next steps in teaching, II 
il'l ;1'. in diagnosing difficulties, in planning remedial procedures, 
and in evaluating the outcomes of the instructional program. 
I~ Sequential Learnings in Understanding the Number 
i, 
I. 
System: 
li Steps in Learning 
11 
II 
II 
' .le Meaning of num-
bers from 1 
through 5 
:r 
II 
Unders.ta~dings · and Abilities to be Developed 
GRADES I AND II 
1. The number readiness program is 
concerned with the provision of 
children's experiences which will 
(1) clarify and make more meanin g-
ful the number ideas which have 
begun to develop in the minds of 
boys and girls before entering 
school; (2) develop simple new 
concepts as needed; (3) begin the 
building of a useful quantitative 
vo~abulary; (4) help young 
children to become aware of the 
need for arithmetic in the daily 
affairs of life; and (5) stimulate 
and expand their interest in 
numbers. 
36 
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Steps in Learning 
(a) Rote 
Counting 
Understandings and Abilities to be Developed' 
(a) Ability to repeat number names from ,: 
1 through 5 in sequence without 
reference to specific objects 
(b) Rational 
counting or 
enumeration 
(see pg. 73, 74) 
(c) Identifica-
tion, repro-
duction, com-
parison and 
grouping 
(see pg. 74) 
(see pg. 75) 
(b) Ability to match the objects in one · 
group with related objects in 
another group (one-to-one corres-
pondence} 
Ability to count a number of object~ 
by pointing to them one at a time 
(one-to-one correspondence between ,, 
number names and objects) 
Understanding that each number is 
one more than the preceding number; 
that the last number used in ' 
counting a group of objects tells 
how many objects were counted 
(c) Ability to identify the number of 
objects in a group by counting, and 
to select a group of specified size I 
from several groups each consisting 
of a different . number of objects 
Ability to observe that grouns of 1 
objects differ as to number; - to com• 
pare the number of objects in one 
group with the number in another 
group 
! 
Ability to reproduce groups of spe- ! 
cified sizes 
Understanding of the terminology of /1 
comparison: more, less, fewer, more 1 
than, less than, etc. 1 
Understanding of the common quality ,. 
of groups having the same number of ' 
objects; i.e., the idea of two-ness, 
three-ness, four-ness, and five-ness 
Understanding of the terminology: · " 
same, as many as 
Ability to recognize groups of two, :r 
three, four, and five objects with- ' 
·' out counting 
37 
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Steps in Learning Understandings and Abilities to be 
II 
Developed 
4. 
Association of the number name of 
a group with various graphic pat-
terns for that group, such as the 
domino pattern 
Meaning of' num-
bers through 10 
2. See Step 1. 
(a) Rote 
counting 
(a) Ability to repeat number names 
from 1 through 10 in sequence 
without reference to specific ob-
jects 
. (b) Rational (b) 
counting or 
enumeration 
(c) Identification, (c) 
reproduction, 
comparison and 
grouping 
Recognition of 3. 
number symbols 
through 10 
Writing of Arabic 
numbers through 
10 
(see pg. 75} 
4. 
.Ability to tell the number 
which comes before or after a 
given number, and the numb'er 
which comes between two given 
numbers 
Ability to apply the concepts 
and skills previously acquired 
to the identif'ication, repro-
duction, comparison, and 
grouping of numbers through 10 
Abili t ·y to associate each 
Arabic· symbol with the meaning 
of the number it represents 
Ability to recognize the 
krabic symbols, singly or in 
sequence, and the printed 
number names 
Ability to visualize the form and 
the beginning point of each Arabic 
symbol 
. 
Ability to ~Tite the Arabic 
numbers throu gh 10, singly or in 
sequence 
5. Numbers from 11 
through 19 
5. See Steps 1 and 2. 
Ability to do rote and rational 
counting of' numbers through 19 
II 
'I 
II 
38 
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'' Steps in Learning: 
I 
I 
,, 
' 6. Numbers from 20 to 100 
I 
I 
Understandings and Abilities to be 
Developed: 
ij 
/, 
Concept of grouping ones by ten:\ 
~h~~~g~a~~ ~~m~~~p~~~~ ~} 1 ten' 
in combination with a certain :j 
number of ones or units j 
11 means 1 ten and 1 unit · I 
12 means 1 ten and 2 units 1 
to 1, · 
19 means 1 ten and 9 units I' 
r Ability -to hear the names of 'J 
the numbers 3 through 9, and I 
the name of the ten changed to !I' 
teen in thirteen through .
1 
nineteen 
1 
! 
I 
Understanding that in writing 
numbers from 11 through 19 two 
separate, fa1niliar symbols are ! 
I 
used in a definite arrangement 1 I .• 
to indicate place value; i.e., 1 
the figure 1 in the tens' 1 
place indicates one ten, and I 
the figure in the ones' place 1
1 
shows the number of ones or 11 
units I 
Ability to read and write num-
bers through 19 
6. Understanding that the concept 
of grouping ones by ten applies 
to numbers from 20 through 99; 
e.g., 20 is 2 tens, 30 is 3 
tens, etc., 21 is 2 tens and 1 
unit to 99 is 9 tens and 9 
units 
Abiltty to recognize that the 
name twenty is a form of two ~~~­
tens, that thirty is a form of 
three tens, etc. 
Unders tanding- of the terms: 
tens' place; ones' place or 
units' place 
Concept of zero as a place-
II 
'I I 
I 
I 
1\ 
I -
II I Steps in Learning 
I, 
.\ 
I! ,, 
7. Counting by l's, 5's, 
' lO's to 100; by 2 1 s 
to 20; by 3 1 s to 12 
8. Ordinals throu gh· lOth 
II 
Understandings and Abilities to be 
Developed il II 
7. 
holder; i.e., 
or uni ·t;s when 
posed only of 
there are no ones II 
a number is com-
tens Ji 
Understanding that the correct 
name for the symbol 0 is zero 
Ability to say the number names 
in sequence (counting by l's) ' 
to 100 
I Ability to locate a given number . 
in a series by telling what num-
ber precedes or follows it; to 
distinguish the relative size o~ 
numbers 
Understanding that in writing 
numbers from 20 through 99 two 
separate, familiar symbols are ' 
used in a definite arrangement 
to indicate place value; i.e~, 
the figure in the tens' place 
indicates the number of tens, 
and the figure in the ones' 
place shows the number of ones 
or units 
Ability to read and write num- 1 
bers to 100 
Understanding of the rhyt hm and ' 
orderliness of the number system · 
Concept of counting by groups in 
contrast to counting by ones i' 
Ability to visualize groups o~ 
2, 3, 5, 10 
Ability to count by rote in 
groups of 2, 3, 5, 10 
Ability to count money by l's, 
5 1 s l0 1 s (pennies, nickels, 
dimes) 
s • . Understanding of the ordinal 
idea of number; i.e., the 
,,!_ =================================== ===,;-
'; ll 
40 
I 
I Steps in Learning 
jl 
II 
II 
I 
I 
I 
i 
-I: 
I! 
II 
II 
I 
II 
I' 
' 
' 
I 
9. Reading and writing 
of siinple amounts 
of money 
' ' 
~~ I 
II 
I 
!, 
I! 
'I ,, 
I 
I 
I 
r 
.I 
--- 1 I 
II 
I 
li 
10. Recognition of 
Roman numbers from 
I through XII 
11. Numbers from 100 
through 999 
Understandings and Abilities to be 
Developed 
· indication ···of ·position : .in a 
series of numbers 
Understanding of the ordinals 
1st through lOth 
9. Association of symbol ¢ with 
cent or cents; ability to read 
and write simple amounts of 
money using the ¢ symbol 
Understanding of place value in 
writing cents; e.g., 15¢ indi-
cates th~t there are five 
pennies and one dime 
II 
1\ 
' IL J.--
" I 
I 
I 
I 
I 
'I 
il 
' d 
I 
II 
' I 
I 
I 
l' 
,J 
Association of the symbol $ with 1 
dollar or dollars; understanding [ 
that the cents' sign is never 1 
used with the dollar sign 
10. 
Understanding that in reading 
dollars and cents, as in $ 2.75, 
the dot (.) separates dollars 
from cents and is read as and; 
ability to read simple amounts 
of money in connection with 
class experiences 
Understanding that the Roman 
syrabol for 1 is I, for 5 is v, 
for 10 is X 
Understanding that these three 
symbols may be grouped in cer-
tain arrangements to indicate 
numerical value 
GRADE III 
' 11. Concept of grouping tens by ten i 
to form a new basic group called ! 
hundred; i.e., 10 tens equal 1 
hundred 
Understanding of the use of 
this new basic group to form 
41 
• 
Steps in Learning 
I' 
I 
' 
:i 
li 
1
1
1 
12. Numbers from 1, 000 
II through 9,999 
1: 
II 
p 
II 
' 
I ~ 
I 
I' 
~, 
i 
!I 
Understandings·and Abilities to be 
Developed 
12. 
numbers up to 999; i.e., the use 
of a specified number of hundred~ 
in combination with one or more 'j 
tens and one or more units · I 
I Understanding of the hundreds' 
place 
I 
Ability to apply the principle I 
of place value to any three-
1 
place numbers; e.g., 342 is com- I! 
posed of 3 hundreds, 4 tens, and 
2 ones or units J 
Understanding of the use of ·zero II 
as a placeholder; e.g., since in I 
305 there are no tens, the zero : 
is written in the tens' place to j 
keep the other figures in their . 
proper places I 
.Ability to read and write num-
bers through 999; understanding 
that in reading a three-place 
number the wora and is omitted; 
e.g., 342 is read three hundred 
forty-two 
Concept of grouping hundreds by 
ten to form a new basic group 
called thousand; i.e., 10 hun-
dreds equal 1 thousand 
I 
I 
II 
II 
II 
Understanding of the use of this J 
new basic group to form numbers 
up to 9,999; i.e., the use of a J 
specified number of thousands in I 
combination with one or more 
hundreds, one or more tens, and j 
one or more units 
Understanding of the thousands 1 \1 
place 
Ability to apply the principle I 
of place value to any four-place \1 
number; e.g., 5,684 is composed I 
of 5 thousands, 6 hundreds 8 
tens, and 4 ones or units I 
42 
!I 
./ 
II 
I' I li !I Steps in Learning 
I 
,, 
I 
I 
II 
I 
13. Extended counting 
by 2 's and 3 ' s; 
counting by 4's to 
40, by 50's and 
lOO's to 1,000 
I, 14. Ordinals through 
I! 31st 
:I 
I 
I ,, 
li II 
/I! 
, II 
I· 
I 
I: 
tl 
li 11 
15. Reading and writing 
of larger amounts ' 
of money 
16. Reading and writing 
of Roman numbers 
from I through XII 
Understandings and Abilities to be 
Understanding of the use of zero 
as a place-holder 
13. 
14. 
15. 
16. 
Ability to read and write four-
place numbers; understanding of 
the use of the comma 
\ 
See Step 7 
See Step 8 
Ability to use ordinals in con-
nection with the calendar 
See Step 9 :I 
Under standin g of the term cents' ' 
point in place of the term dot Jj 
Understanding of place and the 
use of zero .as a place-holder; 
e.g., $ 3.10 is composed of 3 
dollars, 1 dime, and no cents; 
$2.05 means 2 dollars, no dimes, 
I 
I 
and 5 cents J, 
Understanding of the importance 
of the correct placement of the , 
cents' point; e.g., the differ-
ence in value betw~en .;~432 and 
til> 
'1'1> 4.32 
I 
Ability to read and write larger ! 
amounts of money 
See St ep 10 
II 
I' Understanding of the add itive 
princ.iple used in Roman notation ~ 
i.e., a symbol written to the ·I 
right of another sym.bol of' the 
same or larger value indicates 
addition, VI=5+1 or 6 I 
I 
Understanding of' the subtractive 11 
jl 
43 
I 
1\ 
(( 
IJ Steps in Learning-
Il 
II 
!I 
II 
lj 
44 
li 
Understandings and Abilities to be 
Developed 
r --
principle used in Roman notation Ji 
i.e., a symbol written to the ; 
left of another symbol of larger I 
value indicates subtraction, I 
IV=- 5-1 or 4 
Ability to read and write Roman 
numbers through XII 
!, 
Sequential Learnings in the Addition of ~~ole Numbers II. 
Steps in Learning 
II 1. Meaning of addition 
I. developed through J natural addition 
experiences 
I 
(see pg . 83, 84) 
2. Easier addition 
facts: the 45 
whose sums are 10 
or less 
3 2 
-t- 2 +3 
5 5 
I . 3 +2= 5 2+3= 5 
\l 
I 
!; 
I 
,, 
' 
I; 
(see pg . 83, 85, 88} 
-=--=--= ~·....=c=-~- -
\ I , 
I 
I 
I 
Understandings and Abilities to be 
Developed II 
II 
GRADES ! AND II 
1. 
2. 
as a com-
secure a 
I 
Concept of addition 
bining .procedure to 
total 
Ability to recognize 
process as expressed 
crete objects and in 
the addi tlo~~ 
with con-
words 
. il 
GRADE II 
See Step 1 
Ability to recognize and to 
write the addition process ex-
pressed _ in Arabic symbols, both 
vertical and h orizontal forms 
1. Understanding of the necessary 
vocabulary: c add-, .::addd:. tion · 
Association of signs with their 
meanings: 
+ (plus sign) means and 
= (equal sign} means are 
I 
I 
I 
11 
Ability to use meaningful 
nology: 3 and 2 are 5 
termi- 1 
I 
li 
~- .Understanding that the order 
the numbers to b e added does 
affect the answer 
of 11 
not . 
II 
.I 
!I Steps in Learning 
), 
'I 
,, 
I 
I 
II 
II (see pg. 85, 88) 
'I 
'I 
I 
I 3. Single column of I three numbers, . sum 
I not exceeding 10 (vertical and hori-
I zontal forms) 
I 
(see pg. 90) 
3 5 · 6 
2 0 1 
4 3 3 
9 8 10 
I 3+2+-4= 9 
'I 5+0+3'= 8 ,, 6 -+-1 + 3'=10 
I 4. Two columns involving I 
.J) I the facts whose sums I 
I 
are less than 10 
(see pg. 92) 
II (a) Two-place upper 
addend, two-place 
I 
lower addend 
(see pg. 94) 
" l 24 65 I 
II 32 24 
.. 56 89 
I ,, 
I 
I 
i\ 45 
. I 
I 
Understandings and Abilities to be 
1
1 
Developed :1 
4. 
Understanding of the relationshiJ 
between the addition and subtrac ~ 
tion processes; between corres- 'jj 
pending addition and subtraction 
facts 1j 
I 
Ability to see relationships 
among the addition facts 
Ability to respond accurately to 
the easier addition facts ,I 
II 
Ability to add a seen number to 
an . un seen number '· 
Ability to disregard a zero in 
the column 
Ability to place correctly the 
answer when it is less than 10; 
when it is 10 
Ability to verify answer by 
adding in reverse order 
Ability to add horizontally ~ 
II 
Ability to use the known addi tioA 
facts 
(a) Understanding that in writing 
the example units must be placed 
, under units, tens under tens 
I. 
Understanding that it is neces-
sary to be gin at the ri ght and 
work to the left; that units 
must be added to un i ts, tens to 1
1
 
tens 
Ability to place correctly the 
sum of each column 
Understanding that the sums of 
the respectiv~ columns consti-
tute the answer 
i\ ~~ Steps in Learning Understandings and Abilities to be 
Developed 
I 
I' 
,, 
I 
I 
I 
I 
I' I 
'I 
I 
' I 
(b) Two-place upper 
addend, one-
place lower ad-
dend 
(see pg. 92) 
24 
5 
29 
(b) Ability to place figures cor- 1 
rectly when writing the example ,, 
Ability to disregard an empty 
space in the tens' column · I I 
(c) Zeros (c) Understanding of the use o~ zero 
(see pg. 87 1 89, 94) as a place-hoJder 
5. Addition o~ simple 
amounts o~ money 
6. Harder addition 
~acts: the 36 
whose sums are 
greater than 10 
{see pg. 88) 
g 
7 
7 
9 
16 16 
9 +7 = 16 
7 +9 = 16 
5. 
Understanding that, when zero 
and a number are added, the sum l 
is the smae as the number be- I 
cause nothing has been added to j1 
the number I 
I 
Ability to respond to the zero 1 
~acts accurately 1 
Understanding o~ the needs ~or 
placing cents under cents, dimes 
under dimes 
Ability to add simple amounts o~ 
money 
GRADE III 
i 
'I 
6. See Step 2 
Ability to visualize the combi-
nation o~ larger groups o~ ob-
jects 
Understanding of the terms: 
plus, equal, sum 
Understanding o~ the harder ad-
dition facts and ability to res~ 
pond to them accurately 
46 
• 
If Steps in Learning Understandings and Abilities to be 
Developed 
!'1 7. Higher decade 
1,
1 
addition (adding 
I, 
II 
II 
II 
II 
I 
ij 
I, 
'I 
I . 
. I 
11 
I 
I 
I 
.I! 
j: 
by endings) 
(a) 
(b) 
Wi thout bridging 
(sum within the 
decade) 
Basic f act : 3 +4 = 7 
13 
. 4 
23 
4 to 
(see pg. 92) 
93 
4 
With bridging 
(sum in the next 
higher decade) 
B'aslc facts: 
71- 5 = 12 
17 
5 
27 97 
5 to 5 
22 32 102 
(see pg . 93) 
8. Single column, 
more than five 
dends; zeros 
(see pg. 91) 
not 
ad-
5 
8 
4 
17 
9 
6 
7 
22 
7 
6 
4 
8 
25 
4 
0 
7 
8 
19 
1: 9. Column addition with-
out carrying: two to 
four addends, including 
even and uneven 
columns; zeros 
'I I 
I 
(a) 
Understanding that, in adding a 'i 
two-place number and a one-place 
1
· 
number, the sum of ·the end num- I' 
bers is the same as the sum of 1j 
those two numbers ad.ded · alone L 
. 'I 
Understanding that, when the sum l 
of the basic fact is less than ·1 
10, the number of te11s in the 11 
total sum is the same as the 
1 
number of tens in the two-place 
addend II 
Understanding of the continuity 
of pattern in higher decade ad- I' 
dition 1 
Abili ty to give the sum in one 
mental step 
(b ) Understanding that, when the 
sum of the basic fact is 10 or 
more , the number of tems in the 
total sum is one more than the 
number of tetis in the two-place 
addend · 
I 
I 
Ability to give the sum in one 
menta l step 
8. Ability to add by ending~ in 
column addition 
Ability to place sums correctly 
and to verify them by adding in 
reverse order 
·· Understanding of the term total 
9. Ability to apply the conc epts 
and skills previously ac quired 
to colu~~ addition of twe-arld 
three-figure numbers, without 
carrying 
., 
,t 
47 
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I I 
il Steps in Learning Understandings and Abilities to be 
Developed 
!I 
II 
II 
I 
ll 
I, 
I 
I 
I 
II 
,! 
II I, 
1: 
i! 
I' 
II 
10. 
I 
II 
II 
I' 
I p 
II 
·I 
il 
,, 
II 
I 
il 
I' 
II 
II 
(a.) Two-place addends 
(see pg. 94) 
(a) See Step 4 i
1 
45 24 50 21 
83 32 4 32 
23 13 4 
10 
-
!I 
d 
II 
(b) Three-ple.c e ad-
dends 
(see pg. 94, 95) 
1: (b) Understanding that in writing 1; 
the example units must be placed !, 
under units, tens ·under tens, _, 
65'7 
541 
421 
235 
112 
860 
34 
800 
70 
2Q1. 
543 
5 
320 
13 
501 
' ... "4 
and hundreds under hundreds J! 
Understanding that units must 
I be added to units, tens to tens, 1 
hundreds to hundreds 
Ability to disregard empty 
spaces 
(c) Addition of money (c) Ability to p l ace cents' points 
if' ~~ .42 ~~ 1. 05 
.31 · 
2.12 
1.50 
.24 
.03 
Column addition with 10. 
carrying: one- to 
three-figure numbers; 
two and three addends, 
including even and 
uneven columns; zeros 
(a) Carrying from unit(a) 
column only 
(see pg . 95) 
34 25 2'7 47 
18 36 46 6 
538 
227 
12 50 19 
629 
136 
517 
257 
24 
601 
and dolls.rs' signs correctly li 
Ability to apply the concepts 
and skills previously acquired 
·to colurnn addition with 
carrying 
Concept of carrying; i.e., if 
the sum of the units is 10 or 
more, there are enough units 
' 
to form one or more tens, and 
these new tens are then com-
bined with those in the tens' , 
column; the number of remaining ' 
units is v~itten in the units' 
place of the sum 
Ability to remember the number 'I 
to be carried and to add this 
number to the top or bottom I 
I 
48 
lj 
I' I 
I 
I· 
I 
,, 
II 
I 
I 
I 
I 
I 
I 
li 
I 
I! 
ll 
II 
'I 
li 
It 
Steps in Learning 
(b) 
(c) 
Carrying from 
tens' column only 
(see pg . 96) 
582 
356 
423 
162 
251 
875 
42 
401 
Carrying from 
units' and tens' 
columns 
(see pg . 96) 
387 
256 
486 
973 
562 
579 
40 
~ 
(d) Addition of mon~y 
$2.45 
3.08 
1.82 
$4.25 
.75 
3.20 
Understandings and Abilities to be '! 
Developed 
figure of the tens' column; under-
standing that the number carried : 
may be more than one 
(b)Ability to apply the principle of 
carrying when there are enou gh 1 
or more than enough tens for one 
or more new hundreds I, 
(c)Ability to carry in two conse-
secutive columns 
(d)Ability to place cents' points 
and dollar signs correctly, and 
to carry 
., 
' 
II 
II 
III . Seauential Learnings in t h e Subtraction of Whole Numbers 
II Steps in Learning 
I 
!j 1. 
li 
II 
I 
Meaning of sub-
traction developed 
thr.ough natural sub-
traction experiences 
(see pg. 97-99) 
Understandings and Abilities to be -
Developed 
GRADES I AND . I I 
1. Concept of subtraction as a sepa-
rating procedure in contrast to 
addition as a combining procedure 
I 
Ability to recognize the subtrac-
tion process as expressed with 
concrete objects and in words 
- -==-=--==:f======================= ========== 
,. ' 
I 
II 
49 
... 
il I 
I 
Steps in Learning 
,, 
I 
' I 
I 
! 
I, 
I· ! 
I 
,, 
i' 
I 
I 
' -I 
I 
II 
I! I 
I! 
d 
II 
2. 
r I . l 
II 
I 
Easier subtraction 
facts: the 45 whose 
minuends are 
less 
(see pg. 100) 
5 5 
-2 -3 
3 2 
5 - 2=3 
5 - 3=2 
2+3 = 5 
3+2 = 5 
5-3= 2 
5-2= 3 
10 or 
50 
1: 
Understandings and Abilities to 
Developed 
be ro-~--
GRADE II 
2. See Step 1 
Ability to recognize and to 
write the subtraction problem 
expressed in Arabic symbols , 
both vertical and horizontal 
forms 
Understanding of the three 
meaning of subtraction: 
take away idea : 5-2= 
additive idea: what number 
!1 
I' I j. 
I 
.I 
II II 
'I 
'I 
1\ 
'I I· ,, 
It 
added to 2 makes 5? 11 
difference or comparison idea: I' 
5 is how many mo~e than 2? i 
Understanding of the necessary I 
vocabulary: subtract, subtrac-
tion, from, take away, less , j 
leaves, is, smaller, more, have I 
left, what is left II 
II 
Association of signs with their 11 
II mean in r,rs: 'I 
'-' ,, 
- (minus sign) means subtract II 
= (equal sign) means are '1' 
J! 
I 
Ability to use the correct ter-
minology: 
5 take away 2 is 3 
2 from 5 is 3 
5 subtract 2 is 3 
5 less 2 is 3 
2 and what number make 5? 
2 subtracted ~rom 5 is 3 
I 
I 
'I 
I' 
II 
'I 
Understanding of the rele.tionship 
between the subtraction and ad-
1 di tion processes; between cor- ,1 
responding subtraction and ad-
dition fae_ts 
Ability to see relationships 
among the subtraction facts I 
'I 
I 
·I 51 
II 
~==~====~==========================~~==~'r=~-~ 
Understandings and Abilities to be !.·1 
Developed 
• 
Steps in Learning 
Ability to respond accurately 
1
1
1
1 
to the easier subtraction facts 
l
l. 3. Simple sub~ratctiont 
without adJUS men 
jl (no borrowing) 
3. Ability to use the known sub-
traction facts II 
I 
II 
II 
II 
.I 
I 
\ 
I. 
II II 
I' 
II 
I! 
(a) Two-place 
minuemd, two-
place subtrahend 
{see pg. 101, 
102) 
45 
22 
23 
68 
63 
5 
(a ) 
Understanding that the upper 'j 
number is always larger than 
11 the lower number in subtraction 
Understanding that in ¥~iting 
the example units must be 
placed under units, tens under 
tens 
Understanding that it is neces-
sary to begin at the right and 
work to the left; that .units 
must be subtracted from units, 
tens from tens 
Ability to place correctly the 
remainder of each column 
Understanding that, when the 
remainder in tens' place is a 
zero, the zero is not v~itten 
Understanding that the re-
mainders of the respective 
columns constitute the answer 
Ability to verify answers by 
addition; i.e., the sum of the 
remainder and the lower number 
should equal the upper number 
I 
II 
I 
I 
I 
I 
II 
i 
I 
I 
jl 
(b) Two-pls.ce minuend, (b) Abi lity to place figures cor-
one-place subtra- rectly when writin g the example ' 
hend 
47 
5 
42 
Understanding that, when there 
is nothin g to subtract from the 
figure in the tens' place of 
the minuend, this figure is 
written in the tens' place of 
the answer 
---o· _ f(IM ll n rv.-.~ 
I of _' ._ ,_. ,,ur. 
..._, ., or.l(V ~ 
I' 
• 
I 
I 
II 
'I 
I 
II 
I 
r 
I 
I 
I. 
Steps in Learning 
(c) Zeros 
zero in subtrahend 
54 54 
20 0 
34 54 
zero in remainder 
54 54 
34 4 
20 50 
4. Subtraction of simple 
amounts of money 
29¢' 58¢' 
5¢' 12¢' 
24¢' 46¢' 
5. Harder subtraction 
facts: the 36 whose 
minuends are greater 
than 10 
(see pg. 
15 
6 
100) 
15 
9 
9 6 
15 - 6 = 9 
15 9 = 6 
Under·s.tandings and Abilities to 
Developed 
(c) Understandin g of the use of 
zero as a place-holder 
Understanding that, when zero 
is subtracted from a number, 
the remainder is the same as 
the number because nothing has 
been taken away I I 
Understanding that 1 when a num- I 
ber is subtracted from another of• 
the same value 1 the remainder 11 
is zero because nothin g is 1j 
left I, 
Ability to respond to the zero 
facts accur~tely 
Understanding of the need for 
placing cents under cents, 
d i mes under dimes 
Ability to subtract simp le 
amounts of money 
Understanding of ho~v to count 
change; a bility to count and 
check change from a nickel, 
dime 1 quarter; understandin g 
that the smallest possible 
number of coins should be used 
in making change 
GRADE III 
5. See Step 2 
Ability to visualize the sub-
t raction of larger groups of 
ob jects 
Understanding of the terms: 
minus, equals, difference, 
remainder 
Understanding of the harder 
subtraction facts and ability 
to respond to them accurately 
I 
! 
I 
I 
! 
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I 
Steps in Learning 
6. Hi gher decade sub-
traction (subtrac-
ting by endings) 
(a) Remainder in 
same decade a s 
minuend 
Basic fact: 
8 - 2=6 
18 28 98 
2 2 to 2 
16 26 96 
(b) Remainder in 
decade below minu-
end. Basic fact: 
15 - 8 =7 
25 35 95 
8 8 to 8 
17 27 87 
Understandin gs and Abi lities to 
Developed 
6. 
( a) 
Understanding. that, in subtrac-
ting a one-place number from a 
two-place number, the remain-
der of the end numbers is the 
same as the remainder in the 
basic f'act 
Understanding that, when the 
minuend of the basic fact is 
less than 10 1 the number of 
t ens in the remainder is the 
same as the number of tens in 
the two-place minuend 
Ability to give the remainder 
in one mental step 
Understanding of the continuity 
of pattern in higher decade 
subtraction 
(b) Ability to see at a glance 
that the remainder is in the 
d ecade below the minuend; 
abi lity to give the remainder 
in one mental step. 
Understanding of the relation 
of this type of higher decade 
subtraction to bridging in 
h igher decade addition 
II 
I 
I 
,I 7. Subtraction without 7. chan ging (no borrowing) 
(see pg . 103, 104) 
See Step 3 
I 
,, 
I 
II 
II 
!' 
jl 
[I 
(a) Three-place minuend ; 
one-, two-, or three-
place subtrahend 
678 
464 
214 
874 
51 
823 
476 
4 
472 
Understanding that in ~Titing I 
the example units must be 
p laced under units, tens under I 
tens, hundreds under hundreds 
Understand ing that units mu st 
1
1 
be subtracted from units, tens ·'I 
from tens, hundreds from hun-
dreds 
Ability to disregard emp ty 
spaces in the su btrahend 
Ability to verify answers by 
adding 
-=~~============================ 1: 
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Steps in Learning Understand in gs and Abilities to be 
I' 
I 
I 
I 
h 
,, 
'I 
'I s . 
(b) Zeros in subtra-
hend or remainder 
526 483 372 586 
410 163 201 284 
116 320 171 302 
648 479 597 637 
500 279 67 624 
148 200 530 13 
(c) Subtraction of 
money 
$5 . 75 $8 . 98 
2 . 35 5 . 70 
Subtraction with 
changing (borrowing) . 
(see pg. 104, 105) 
(a) Two- place minuend 
two- place subtra-
hend 
64 50 
25 38 
39 12 
Developed 
(b) Ability to apply the under-
standings previously acquired 
in relation to zeros 
(c) Ability to place cents' points 
and dollar signs correctly 
8. Ability to apply the concepts . 
and skills previously acquired 
(a) Understanding that, while the 
complete minuend must be 
larger than the complete sub-
trahend, ·the units in the sub-
trahend may be ~arger than the 
units in the minuend 
Concept of · adjustment; i . e ., 
the process of converting one 
of the tens to 10 units when 
there are not enough units in 
the minuend from which to sub-
tract, and combining the new 
units with those in the units' 
column 
Ability to remember that an 
adjustment has been made be-
tween units and tens, de-
creasing the tens by 1, in -
creasing the units by 10 
(b) Three-place minuend;b) Ability to apply the principle 
one-, two-, or three of adjustment 
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II 
I 
' 
,. 
I 
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I 
II 
II 
,, 
II 
~ I 
II 
' 
I 
I. 
'I 
II 
ji 
I 
Steps in Learning 
place subtrahend 
adjustment be-
tween units and 
tens (see pg. 106) 
591 380 253 
438 56 7 
adjustment be-
tween tens and 
hundreds (see pg . 
106) 
935 827 706 
482 73 521' 
adjustment be-
tween units and 
tens, and hundreds 
(see pg. 106) ·· 
532 607 
156 58 
I 
Understandings and Abilities to be I Developed I I 
I· Ability to make an adjustment between units and tens in ex- I 
amples having three-place minu - I 
ends II 
'I . Ability to apply the principle 
of adjustment when there are 
not enough tens in the minu_end 
I from which to subtract 
I' Ability to make the required 
adjustments when two successive I 
fi~1res in the subtrahend are !I 
larger than the corresponding II fi gures in the minuend 
(c) (c) Subtraction of 
money 
Ability to place cents' points 
and dollar signs correctly, 
and to make necessary adjustment ~ 
in the Multiplication of ~~ole I IV. Sequential Learnings 
Numbers . I 
Step s in Learning Understandings and Abilities to be 
Developed 
GRADE II 
1. Meaning of multipli- 1. 
cation developed 
Concept of multiplication as a 
quick way of combining gr oups 
of equal value; understanding 
of 1:;he relation ship between 
doubles in addition and multi-
plication by 2 
through natural multi-
plication experiences 
two l's are two ; two 
fours are 8 -
II 
II 
II 
'· 
55 
II Steps in Learning 
I 
I two 2 1 s are 4 two 5 1 s are 10 
two 3 1 s ~re 6 
1
1 
(see pg . 107, 108) 
I 
Understandings and Abilities to be 
Developed 
I 
I 
I! 
Ability to recognize the multi- ' 
plication process as expressed 
with concrete objects and in 
words 
Ability to use the multipli-
cation terminol ogy : two l 's are 
1 2 , two 2 1 s are 4, etc . 
II 
GRADE III I 
I 
I 
i 
I 
'I 
II 
I' 
il 
/ I 
. I 
I 
_,, 
I• 
d 
II 
:I 
-,~ ' 
2 . Easier multiplication 
facts 
(a) Multiplication by 
2 to 2 X 9 and 
reverse facts 
,... 
3 2 
x2 x3 
6 6 
2X3 = 6 
-3 X 2 = 6 
6 3 
x3 x6 
18 18 
6 X 3 = 18 3 X 6 = 18 
18 + 3 =- 6 18 ..;... 6 = 3 
2 . See Step 1 
(a) Ability to recognize and write 
the multiplication process ex-
pressed in Arabic s~Dnbols, 
both vertical and horizontal 
forms; association of the 
multip l ication sign (X) with 
the process 
I 
II 
'I 
II 
I, 
I 
Understanding of t h e necessary II 
vocabulary : multiply, multipli- ,, 
cation, times I 
Abi lity to use the correct 
minology: two 3's are 6 or 
times 3 is 6 
I 
I 
ter-
two .I 
!I 
Understanding of the difference ;I 
in concept between reversals; 1 
e . g . , 2 X 3 means take 3 two 
times , _3 X 2 means take 2 three 
times 
Understanding that intercha,nginJ 
the positions of the two num-
bers in multiplication does not ' 
affect the answer 
· Understanding of the relation- ·I! 
ship between the multiplication · 
and division processes; between 
corresponding multiplication 
and division facts 
Ability to respond accurately 
56 
f .... . 
• 
'I 
\' I 
I 
Steps in Learning Understandings and Abilities to be 
Developed 
(b) Multiplication by (b) 
3, 4, 5 through 
5 X 9 and reverse 
facts (see pg. 109) 
3. One-place multiplier 
to the multiplication facts in-
volving the 2's (random order) 
Understanding that every multi-
plication fact may be verified 
by addition 
·I I· Understanding that all multi- ' 
plication facts involving the I 
2' s may be organized in an 11 
orderly arrangement called a .1 
table; understanding of the re- :i 
lationship of these· facts to I 
counting by 2's; ability to see 
1 re~ationships among the facts 
in the table jt 
Ability to ·apply the concepts 
and skills, acquired in rela-
tion to multiplication by 2 
to multiplication by 3, 4, 5 
II 
I 
!I 
I 
I 
I 
Understanding that lar ge groups 11 
of equal value may be combin ed 
more quickly by multiplication 
than by addition ij 
Ability to use the known multi- II 
plication facts ! 
(a) Two-place multi-
plicand (see pg. 
i09) 
I II (a) Understanding of multiplication .
1
• 
in terms of place value: 
no carrying 
32 64 
X 3 X 2 
96 128 
32. is composed of 3 tens and 
2 units 
tens may be multiplied just 
as units are multiplied 
units are mult;iplied first 
and then tens 
3 X 2 units= 6 units; the 
figure 6 is written in the 
units' place of the product 
3 X 3 tens= 9 tens; the 
fi~1re 9 is written in the 
tens' place of the product 
Understanding of the term: 
pr oduct 
j 
ll 
I' 
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11 · Steps in Learning 
\I' 
I 
I' 
'I 
' I 
li 
II 
i ~
I· 
11 
\I 
I t -
li 
jl ' 
,, 
;I 
zeros 
(see pg 109 , 110) 
20 
X 4 
80 
carrying 
(see pg . 110) 
24 37 . 
X 3 X 4 
. 72 148 
money expressed in 
cents 
24¢' 30¢' 24¢' 
X 2 X 2 X 3 . 
-
48¢' ~0¢' 72¢' 
/ 
'I 
I( 
Understandings and Abilities to be 
Developed :: 
I 
Understanding of -the varied ter-
mino l ogy used in expressing multi-
plication : 
multiply 32 by 3 3 times 32 
take 32 three times three 32 1 s 
f ind the product of 32 and 3 
Understanding how to place the 
product when it cont~ins 10 tens 
or more; e . ~ . , 2 X 64 ~ 128 
Ability t o verify the product by 
addition · 
Understanding that zero multip l ied 
by any number is zero 
Ability t o respond to the zero 
faq t s accurately 
I 
I 
I 
I 
Concept of carrying; i . e. , if the 
product of the uriits and the 
multip l ier is 10 or more , there are 
enough units t ·o form one or more 
tens , and the number of these new 
tens is added to the product of the 
tens and the mu l tiplier; the number 1 
of the remaining units is written 
in the units' place of the product 
Ability to carry an unseen number 
(number of tens to be carried) t o 
another unseen number (the product 
of the tens and the mu ltiplier) 
Ability to use higher decade 
add ition 
Ability to apply the concepts and 
skills previously acquired to the 
multiplication of cents and dimes , 
product less than a dollar 
Understanding that when the number 
rnu lt.iplied has a name, the answer 
will have the same name 
,, 
I, 
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li I 
II 
Steps in Learning 
(b) Three-place 
multiplicand 
no carrying 
342 230 400 
X 2 X 2 X 2 
carrying, first 
step only 
214 
X 3 
163 
X 3 
206 
X 4 
330 
X 4 
(c·) Multiplication 
of money 
~~3 10 
" . 
X 4 
$2.05 
X 3 
4' 
.$3.72 
X 2 
'I 
(1 
Understandings and Abilities to be 
Developed 
{b) 
(c) 
Understanding of multiplication! 
in terms of place value: 11 
342 is composed of 3 hun- , 
dreds, 4 tens, and 2 units I 
hundreds may be multiplied " 
just as tens and units are ,I 
multiplied ,! 
units are multiplied first, 
then tens, then hundreds 
Ability to handle a zero or a 
1 
succession of zeros in the j'l 
multiplicand 
Ability to carry when there is II 
a medial zero in the multipli- :1 ,, 
cand I 
Ability to carry from the unit ! ' 
place to the tens' place in :' 
examples having three-place j 
multiplicands 1 
II 
Ability to apply the principle 
of carrying when the product o~, 
the tens and the multiplier 
contains enough or more than 
enough tens for one or more 
hundreds 
II 
,I 
'I 
Ability to apply the concepts ,, 
and skills previously acquired . 
to the multiplication of dol-
lars and cents (three-figure 
numbers) 
Ability to place 1cents' point 
and dollar sign correctly in 
the product 
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II 
II 
II 
If 
v. Sequential Learnings in the Division of ~hole Numbers I 
!1 Steps in Learning 
II 
Understandings and Abilities to be 
Developed 
,I 
I I, 
II 
I 
1. Number experiences 
preparatory to di-
vision as such 
(a) Counting by 
groups 2, 3, 5, 
10 
{b) Dividing a sin-
gle object into 
halves and quar-
ters 
GRADE II 
I 
1. 
(a) 
GRADE III 
'I 
. II 2. Meaning of the mea-
surement concept of 
division developed 
through natural ex-
periences 
2 • Concept of division as a mea-
suring procedure; e.g., finding 
how many groups of 2 can be 
made from a given number of ob-
·jects 
I 
I 
I' 
I' I 
,, 
II 
II 
II 
(see pg. 111-113) 
3. Easier division facts: 3. 
division by 2 to 18 + 2 
and reverse facts 
(see pg. 114) 
'• 
i,l Abilities to recognize the mea-
surement idea as expressed with I 
concrete objects; e.g., 5 equal I 
grotip s of 2 objects can be made j 
from a group of 10 objects 
Ability to recognize the mea-
1
1 
surement idea as expressed in 
words: How many 2 1 s in 10? 1 
Understanding of the relation-
ship between division and suc-
cessive subtractions 
_ Understanding of the terms: 
divide, division 
See Step 2 
II 
!I 
:, 
I' 
Jl 
I' 
·I 
II 
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I 
I 
I · 
,, / 
(see pg . 114) 
Understandings and Abilities to be 
Deve loped 
· .. , Ability to recognize and write 
the . division process expressed 
in Arabic symbols 
Association of the sign ) 
with division 
Ability to use the correct 
terminology : How many 2 1 s in 
12: or 2 ~ s in 12 are? 
Understanding of the placement 
of the quotient figure in terms 
of place value: 
1 ten cannot be divided by 2 
unless it is converted to 
units; 10 units + 2 units = 
12 units 
12 units divided by 2 results 
in 6 groups each containing 
2 units; the figure 6 is 
written in the units' place 
in the quotient 
I' 
I! 
Understanding of the equation ,, 
form of division and ability to 
1 u se correct terminology: 12 di-
vided by 2 equals 6 
Understanding of the difference 
in concept between reversals; 
e. g., 12 + 2 means groupin g by 
2's; 12 + 6 means grouping by 
6 1 s · 
Understanding of the relation-
ship between the division and 
multiplication processes; be-
tween corresponding division 
and multiplication facts 
Ability to respond accurately 
to the division facts involving 
the 2 1 s (random order) 
Ability to see relationships 
among the division facts in-
volving the 2 1 s 
I 
'I 
I 
I 
I 
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Steps in Learning Understandings and Abilities to be 
Developed .I 
I. 
'I 
I' 
'I !, 
II 
I 
I 
I 
II 
lo 
;I 
li 
I 
•I 
12 + 4 = 3; 4 X 3 -12 
4. Meaning of the par-
tition concept of di-
vision developed 
through natural ex-
periences 
4. 
'I 5. Easier division facts: 5. 
1 division by 3, 4, 5 to 
45~ 5 and reverse facts 
I (see pg. 114) I 
I 
I, 
I' 
II 
J, 6. Even division by a one-6. 
',• J place divisor 
(_s_aa .g.Jl_5_) 
Understanding that every divi-
sion fact may be verified by 
multiplication 
It 
I· I! 
Concept of division as a part- 1. 
I' taking procedure; i.e., finding 11 
the size of one of the equal 11 
parts into which a number is 'j 
divided I: 
Ability to recognize the parti- 1\ 
tion idea as expressed with 1l 
concrete objects; e. g ., when a i·l 
I group of 10 objects is divided 1 
into halves, each half consists 
of 5 objects 
'i 
j, 
II 
,I 
,I 
Ability to recognize the parti- 1! 
tion idea as expressed in words: 11 
one-hlaf of 10 is? 
'i 
Ability to recognize and write ,., 
the partition concept in Arabic ' 
S"~ymbols: ~ of 10-5 q I· 
I Understanding that partition ,I 
may be expressed in the division ' 
form; e.g., ~ of 10 is the j'! 
same as 2 / 10 · I 
1 1. Ability to find 2 of a group of !t 
obj acts, the number of obj acts jl 
being limited to the known 11 
multiples of 2 il 
See Steps 2, 3, and 4 
Ability to respond accurately 
to the division facts involving 
the 3 1 s, 4 1 s, 5 1 s 
I 
i 
I 
I 
II 
I 
I 
I '1. 1 I ,. Ability to find 1 3, 4 , 2, 1 5 
of a group of objects by division' 
the number of objects being !. 
limited to the known multiples 
of the divisor 
Ability to use the known divi-
sion facts 
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I 
I 
I 
I 
I 
I 
I 
I 
1: 
I' 
II 
II 
I' II 
I 
I 
I 
d 
I' 
,I 
II 
I 
, II 
(a) Two~place di-
vidend 
dividends, ten s 
only 
30 
2 I 6o 
dividends, tens 
and units 
43 
2 I 86 
(b) Three-place divi-
d en d 
(see pg . 115) 
3 42 
2 I 684 
Understandings and Abilities to be 
Developed 1 
(a ) Understanding of division in jll 
terms of place value when the J 
dividend consists of tens only: ,1 
60 is composed of 6 tens 
tens may be divided just as 
units are divided (6 tens~2 
= 3 groups each containing 
2 tens) 'I. 
In writin g the quotient, the 
figure 3 is written over the 
6 in the dividend to indicate 
that tt is 3 tens; the 0 is 
written in the units' place 
as a place-holder because 
there is nothin g to be divided :1 
v.~e~~~~:~~ing of the term II 
Understanding of division in I' 
terms of place value when the 
dividend consists of tens and 
units: 
,, 
86 is composed of 8 tens and L 
6 units, tens are d ivided 
1
.,
1
 
first, then units: 8 tens ~2 
- 4; 6 units + 2 = 3; the 1 
quotient is 43 I~ 
II 
Ability to determine quotients 
directly through recognition 
of division facts 
Ability to verify the quotient 
by mu ltiplication; i.e., the 
product of the quotient and the 1 
divisor should equal t h e divi-
d end 
(b ) Understanding of division in 
terms of place value when the 
dividend contains hundreds: 
684 is composed of 6 hundreds, 
63 
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I Steps in Learning 
I 
I 
I 
!I 
lj 
I 
li 
I 
II 
7 
2 I 146 
Understandings and Abilities to be 
Developed 
8 ten s , and 4 units 
hundreds may be divided just 
as tens and units are di-
vided 
hundreds are divided first, 
then tens, then units 
6 hundreds -72 -=c.3; the figure 
3 is written in the hundreds' 
place in the quotient 
8 tens + 2 = 4; the figure 4 
is written in the tens' 
place in the quotient 
I! 
I• 
'I I 
II 
I 
II 
4 units .:.- 2 = 2; the figure 2 II 
is written in the u.ni ts' .I 
place in the quotient ;1 
Understanding of the placement 
of the first quotient fi gure 
when the divisor is not con-
tained in the first f ·igure of 
dividend: 
the 1 hundred cannot be di-
vided into 2 equal groups 
unless it is converted to 
10 tens; these ten~ are 
combined with the other 
tens (10 tens-t-4 tens--14 
tens) 
14 tens may be divided into 
2 equal groups of 7 tens 
each; the figure 7 is 
v~itten in the tens' place 
in the quotient 
Ability to identify the first 
partial dividend by inspection 
and to place correctly the 
first figure in the quotient 
I 
I II 
II I, 
II 
,I 
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Jl 
I. 
I' 
VI. Sequential Learnings in C~~on Fractions 
JJ 
I 
Steps in Learning 
2. Meanin~ of the frac-
tions 2 and i a:s 
parts of a group of 
objects 
Understandings and Abilities to be 
Developed 
GRADES I AND II 
\i 
i[ 
1! 
1. Concept of i as one of two 
equal parts of an object; 
7understanding that there are 
two halves in any whole object; 
ability to identifi and repro-
duce the fraction 2 using con -
crete and semi-concrete mate-
rials; understanding of the 
term one-half 
Concept of i as one of four 
II 
II 
II 
II 
I. 
four~ 
equal parts of an object; 
understandin g that there are 
fourths in any whole object; 
ability to identifr and repro- I 
duce the fraction 4 using con-
crete and semi-concrete mate- I 
rials.f.t.understanding that the J 
terms fourth and quarter may be J; 
used interchangeably 
1
.
11
1
1 Ability to compare the size of ~ of a given object with i of ·i 
the same object,:S:Understanding , 
that ! is larger than t 11 
I 
GRADE III 
'I 
II 
2. Understanding that, when a 
group of objects is divided into p 
two equal parts, there must be ' 
the same number of objects in :1 
each of the halves 1 
Ability to identify and repro-
duce ! of a given group using : 
concrete and semi-concrete ma-
terials; ability to recognize 
and write the symbol !. 
Understanding that , when a 
group of objects is divided in-
to four equal parts , there mu,st 
be the same number of objects 
I 
•I 
I 
il 
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I 
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I 
Steps in Learning Understandings and Abilities to be ii 
1
. · 
1 
Developed 'I 
11 I 
il 
I 
I 
3. Meaning of' the f'rac-
tions 1/8 and 1/5 
in each of' the f'our parts 1
1 
Ability to identif'y and repro-
duce i of' a. given group using 
concrete and semi-concrete 
materials; ability to recognize 
and write the s~nbol i 
Ability to compare the size of' ! of' a. given group with ! of' 
the same group 
I 
I 
I· 
fi 
Understanding that the size of I 
i and t of' any number of' ob- I 
Jects may be found by the divi-
sion process :I 
Ability to find ! and % of 
given groups of' objects, the 
numbers of' which are limited 
to multiples of' the divisor; 
e.g., ! of 2, 4, 6, to 18; i of 4, 8, 12, to 36 
See Steps 1 and 2 
II 
I 
. i: 
Concept of 1/8 and 1/5 as pa.l'ts ,1 
of a single object, and as parts 
of a group of' objects 
Ability to identify and repro-
1 duce 1/3 and 1/5 of' a single r· =~· ­
(:)bject .:.and of a group, and to 1 
compare the size of' 1/3 of' a · 
given object with 1/5 of' the 
same object 
II 
Ability to find 1/3 and 1/5 of il 
groups of' objects, the numbers 
of which are limited to the 
multiples of the divisor; e.g., 
1/3 of 3 1 6, 9, to 27; 1/5 of 
5, 10, 15 to 45 
lj 
,, 
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:~V~;.~;.~uen:i:;:-~-=r~~::~~;;~c1mal Fractions 
jl Decimal fractions are not introduced until Grade 5, but 
pr1.or- ; to ., th:at pupils : have ·:· had i_ , ~nnumerable experiences with the 
decimal system in their study of whole numbers and money . 
VIII. Sequential Learnings i n Measurement 
Steps in Learning Understandings e.nd Abilities to be 
Developed 
GRADES I AJ\ID II 
'I 
I 
I 
)I 
il II 
II 
il ij 
II 
,, 1. 
li 
Size, quantity and 
location expressed 
in terms of inde-
finite measurement 
1. Concepts of size, quantity , and 
locati on ; understanding of terms 
such as follo :vs : 
II 
I 
I 
I' 
i: 
I' 
'I 
II 
' 
I' 
II 
'I 
1: 
I 
I' 
II 
11 
(s ee vocabu lary, 
pg . 118, 119, 120) 
Size 
short 
wide 
small 
big 
almost as 
a little 
tall 
thick 
large 
narrow 
tall as 
shorter than 
long 
thin 
little 
as long as 
more 
least 
many 
pair 
a few 
a few 
near 
high 
above 
over 
first 
before 
Quantity 
most 
none 
few 
both 
more than 
less than 
less 
a·ll 
dozen 
as many as 
same as 
Loc~tion 
far 
l0\'1/ 
below 
under 
last 
after 
top bottom 
left right 
farther than 
nearer than 
in f'ront of 
behind 
Ability to make comparisons of 
size, quantity, and location 
expressed in terms of indefi- li 
nita measurement (using comparal ' 
tive and superlative forms as 
needed) ~ 
67 
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!I 
)I 
'I 
l1 Steps in Learning 
2. Simple measurement 
\!·.,· in terms of stan-
dard units of measure 
/I 
II 
., (see pg. 79, 80) 
1 
II 
,, 
I' 
I 
I 
I 
i 
' 3. 
;I 
(see pg. 78, 79) 
Extension of measure-
ment concepts; rela-
tionships between 
larger and smaller 
units of measure 
(see pg. 79, 80, 81) 
========·cl=' ======·- - - -
Jl 
h 
1 
I' 
Understandings and Abilities to be 
Developed 
·I 
I 
il 
2. Concepts of some simple units 1 
used in the measurement of :1 
length, liquid capacity, weight, 
time and money (see Grade Place- 1 
ment Chart, Grades 1, 2 and 3) 
Ability to use simple measuring 1: 
devices when needs for measure- 1 
ment arise 
Ability to recognize coins; 
understanding of the value of 
coins and the dollar bill in 
terms of objects which can be 
purchased with them 
Understanding that 5 cents 
equal 1 nickel; that 10 cents 
equal 1 dime; that 2 nickels 
equal 1 dime 
I 
:I 
I' 
,I 
I 
I 
GRADE III 
Concepts of additional units 
used in the measurement of 
length, liquid, capacity, 
weight, heat, and time (See 
Grade Placement Chart, Grade 3) 
Ability to use simple measuring 
devices as needed 
Ability to compare concretely 
two related units of measure , 
such as an inch and a foot, a 
pint and a quart, an ounce and 
a pound 
Understandin g of simple equi-
valent measures; e.g., 12 
i .nches =: 1 foot; 3 feet = 1 
yard; 2 cupfuls - 1 pint 
Understanding of the equivalent 
value of cotti s; e.g., 5 dimes= 
a half-dollar; 5 nickels = a 
quarter; 5 dimes and 2 quarters 
= 1 dollar 
I! 
I 
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I Steps in Learning 
II 
Understandings and Abilities to be 
Developed 
Ability to apply the concept of 
a fraction as a part of a sin-
gle object to the inch and the 
pound; understanding that there 
are 2 half-inches or 4 quarter- , 
inches in 1 inch, and that there 
are 2 half-pounds or 4 quarter-
pounds in 1 pound 
IX. Sequential Learnings in Practical Geometry 
Steps in Learning 
I 
Understandings and Abilities to be 
Developed 
GRADES I AND III I 
1
,1 1. Connnon geometric fi,-
gures;. circle, square, 
,) oblong, triangle 
1. 
I! 
Ability to recognize the circle,
1 
square, oblong, and triangle 
(see Grade Ple.cement Chart) 
II 
II 
il 
II 
,I 
'I 
II 
! 
tj 
I, 
I 
ii 
I 
! 
,, 
\\ 
II 
Ability to identify these fi-
gures in every day surroundings, 
and to use their correct names 
Ability to reproduce the 
circle, square, oblong and tri- ,. 
angle 
X. Sequential Learnings in Problem Solving 1 
Steps in Learning 
1. Simple one-step 
problems arising in 
the classroom 
2. Simple one-step 
problems arising in 
connection with 
GRADE I '\ 
Understandings and Abilities to be II 
Developed 
1. Ability to visualize a simple 
problem situation when fami-
liar objects actually present 
are involved 
Ability to solve a simple prob-
lem by manipulation of objects 
GRADE II 
2. Ability to sense a problem 
situation 
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'I I 
II 
li 
I 
I. 
home , school and 
community experiences 
(a) Problems in-
volving addi-
tion 
(b) Problems in-
volving subtrac-
tion 
I! 
); 
I 
I, 
Underste-ndings and Abilities to b e 1' 
Developed 
I 
Ability to understand the le-n- '! 
gu~ge of the problem and the 
situation involved 
I 
Ability to visualize the problem ~~ 
situation when familiar objects 1 
not ~ctually present are in-
volved 
Ability to solve a problem by 
manipulating objects, or by 'I 
performing the required compu- 1 
tation orally or in written 1. 
form 
(a) Understanding of the addition 
concept ; ability to recognize 
addition situations 
(b) 
Understanding of the basic 
qu estion in addition problems: 
How many (much) in all? 
Abi lity to recognize variations 
of the basic question: How 
much will both cost? What is 
I 
I• . 
,, 
the total score?; etc •. 
:I 
'Understanding of the subtraction ,· 
concept; ability to recognize 
subtraction situations 
Understanding of the basic 
questions in subtraction pro-
blems: How many are left?; How '• 
mu ch must be added to a number 
to produce a certain number? -; 
How much more or less is one 
number than another? 
Ability to recognize variations 
-of the basic questions 
Ability to distinguish between 
addition situations and sub-
traction situati~ns 
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Steps in Learning 
3. One-step problems 
related to home, 
school, and commu-
nity situations 
(a) Problems in-
volving addi-
tion or subtrac-
tion 
Understandings and Abilities to be 
Developed 
GRADE III 
3. See Steps 1 and 2 I 
1: 
(a) Ability to apply the concepts 11 
and skills previously ac-
quired in relation to problems 
involving addition and subtrac-
tion 
Ability to judge the reasonable-
ness of the answer 
Ability to solve simple prob-
lems mentally 
(b) Problems involving (b ) 
mu ltiplication 
Understanding of the multipli-
cation concept;J!' ;ability to re-
cognize multipYication situa-
tions 
I 
I 
Understanding of the basic 1 
question in multiplication pro- . 
blems : How much (many) in all?; li 
recognition of variations of this 
I question 
Abi lity to distinguish between 
addition situations and multi-
plication situations; to judge 
the reasonablemess of the 
answer 
1 c.' . ., ' I,· 
. ~ . , I : : Ability to -solve simple pro- . 
blems merital~y 
......:.'1 · 
.-· ~~-
l· -· -
J . 
., · . I 
~ ·• I .. r 
. .J 
(c ) Problems involving (c) 
. division 
Understanding of 
vision concepts: 
ment idea and the 
idea 
the two di-
the measure-
partition 
I 
,j 
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II 
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I 
J 
Understandings and Abilities 
Developed to be I 
I 
Understanding of the basic 
question in the measurement 
idea: How many equal groups 
can be made from a given num-
ber of objects?; recognition 
of variations of this question 
Understanding of the basic 
question in the partition 
,, 
II 
I' 
I 
idea: How many are there in 
each part when a number is 
divided into a specified num-
ber of equal parts? recognitio9 
of variations of this question 
1 Ability to judge the reason- I 
ableness of the answer 1 
Ability to s olve simple prob- J 
lems mentally 1 
I, 
i' 
I 
I' 
,I 
II 
,, 
II 
I 
I 
I 
I' 
I 
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CHAPTER' V 
SUGGESTED MATERIAL FOR ARITillnETIC PRACTICE 
Number Readiness 
It is very necessary for the first grade teacher to find 
ou~ the number knowledge and experience of the individual 
children at the beginning of the school year. She is sure to 
find a wide variation in both the kind and the amount of num-
I 
II I 
jl 
il 
,I 
I 
fl 
I 
I 
I ber experiences of these pre•school children. She will then 
I 
If 
il 
!I 
discover each child's readiness for new work and be able to 
group and provide them accordingly. 
There are almost unlimited opportunities for counting 
~ight in the classroom. These are most valuable situations 
and as they arise at any time they make number work informal. 
I 
,, 
I. 
I 
!f 
II 
II 
II 
II 
1 Ability in rote counting exceeds that of rational counting 
'I 
when the child enters school. It is possible for the teacher 'I 
to determine the counting ability of the individual by allowin~ 
each child to count orally and alone. Those children who II I 
cannot count yet count by rote may acquire this knowledge by I' 
listening to others, counting in a group, and finally counting j 
alone. Games with rote counting rhymes may also be introduced /! 
to the slow learner. 11 
Suggested Counting Experiences 
Counting attendance facts:: Number of boys present, boys II 
73 
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absent, girls present, girls absent, number of children 
in each row • 
" Counting objects in the room: Number of windows, num- li 
ber of doors, number of desks, number of tables, of little ': 
chairs, of books on the library table, number of black- ·· 
boards, number of lights, number of coat hangers, a.nd 
other objects. 
Counting supplies needed:: Number of sheets of paper, 
pencils, crayons, scissors, books, chairs for a certain 
group. 
Counting playthings in the room: Number of balls, 
dominos, doals, cars, boats, bean bags, ten pins, spools, 
beads. 
Counting possessions: Number of children having bi-
cycles, number having horses, dogs, or other pets, num-
ber of rooms in their homes, number of children having 
I' 
!I 
II 
I' il 
II 
j, 
II 
II 
II 
'I 
:, 
II handerkerchiefs, number in their families. Jl 
Counting children having blue eyes, brown eyes, wearing 
plaid shirts, wearing yellow sweaters, wearing white 
shoes, having curly hair, having handerkerehiefs, girls 
in blue dresses, boys wearing belts, boys wearing neck-
ties. I 
'I Counting things of beauty: Pictures in the room, plant 
in the room, flowers on a plant, kittens in the third 
picture. 
Counting things about the buildingr. Number of rooms 
in the school, number of doors in our hall, number of 
trees in the yard, number of swings on the playground. 
Counting activities: Number of houses we passed on 
the way to school, number of animals at the zoo, number 
of cookies, apples, peanuts, napkins, and glasses needed 
for the party, number of bottles or straws, napkins, and 
crackers needed for the milk period; number of cars 
passing the windows while the sand runs out of the sand-
glass; number of days on the calendar, number of days . 
until Christmas, until Bobby's birthday; number of but-
tons on different articles of clothin g (make problems of 
comparison); total amount of milk or Red Cross money. 
I 
Counting sounds: The humber of taps, the times a ball i! 
bounces, the number of times the clock strike s~ 1 
!' 
II 
II 
1/ 
I 
• 
• 
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II 
I' •' 
Counting and Matching., "How many. " Use buttons, corn, ,, beans, stones, or chips. Have children lay out: 
!I 
As many as you have eyes. ·I I 
As many as you have fingers. 
.I 
As many as you have toes. 
As many as you have ears. 
I, 
·I 
As many as you have arms. II 
II 
'I 
As many as you have mouths. II 
II I As have hands. many as you I! 
I' p 
Reading and Writing Numbers II 
In their counting, children learn to associate the number 11 
names with the number of objects to which the number names 1. 
apply. It is also necessary for the child to learn to asso-
il 
elate these with the written symbols and the written and 
11 printed words: going from the concrete to semi-concrete to 
abstract • • • • • • - six - 6. 
. I 
!I 
lj 
jl 
I· 
II The fact that a child can count to a hundred or more does ' 
i not indicate that he knows anything of the meaning of .numbers • . 
I 
.I II 
,I 
Not until he has learned that numbers represent quantities 
and that the quantities are of comparable or relative value 
with his ability to count, or his knowledge of number fact·s 
enable him to attack intelligently e~en the simplest arith-il 
:1 metical probl ems. 
I It is extremely important to have the children make 
I figures correctly. 
, vision and guidance on the part of the teacher from the very 
This, of course, necessitates close super-
I! 
I 
I 
I 
·' 
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1' beginning. 
• 
• 
Some children :find the :formation of the eight very 1 
II di:ff icult, constructing it as two separate circles. Look f'or 
' 
I! reversals, and guard against the tendency. of' making figures 
too small. Demonstrate the formation of' each figure, the 
I I I starting point, direction of travel and the ending. It may be , 
li necessary for the child to be observed individually to check 
11 the possible formation of' any unsuitable writing habit. Above , 
I: all, a number is just that. Avoid any conf'usion of' the asso- <~ 
:I elation of' the number symbol with anything but the number 
1: 
II 
II 
II 
I 
I 
I 
I 
II 
I! 
,I 
II 
I 
I 
II 
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,, 
itself'. 
The f'ollowing is a list of opportunities for reading and 1 
writing numbers:· 
1. 
2. 
3. 
4. 
5;. 
6. 
7. 
s. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
l9. 
20. 
page numbers 
house numbers 
classroom numbers 
calendar numbers 
ages 
· t:ne ·date 
finding page numbers in a book 
the date of his birthday 
reading price tage 
reading number plates on a car 
reading telephone numbers 
recording attendance 
recording game scores 
keeping milk money records 
playing games involving numbers 
keeping a record of the growth of 
finain g the size of' the desk top 
recording the size of' a book 
keeping weight records 
keeping height records 
I 
a plant 
I 
The activities of the day provide many occasions for the i, 
teaching of' time. In the f'irst and second grades it is s~f'­
f'icient to limit the telling of time to the hours, and half-
hours, children may set clock faces they made to show the 
---
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time :ror their own activities, as: 
1. time to wake up 
2. time to go to school 
3 • time school starts 
4. time :ror recess 
5. time for lunch 
6. time for meals 
7. time for close of school 
s. time to go to bed 
Opportunities for neveloping Insight 
Utilize all of the number experiences which arise in a 
II ,. 
I I· ,, 
Ji 
!I 
! 
i 
I 
I 
unit to develop number meaning for children. Utilize voca- i 
! bulary experiences through the use of terms: little, big, 1
1
1 
1 short, wide, etc. 
,I 
I. 
'I 
I 
I 
Planning size of a doll house: 
How many pieces will we need? 
How many of these pieces are alike? 
How long is the side piece? 
How wide is the side piece? 
How long is the front piece? 
How wide is the front piece? 
Which is the longer of the two? 
Which is the shorter of the two? 
Vfuich is the wider? 
How many windows shall we ·have? 
How many floors shall it have? 
How many windows shall we have above? 
Shall we have the same number above as below? 
How many rooms shall it have? 
How will the house be divided? 
How many rooms below? Above? 
Will some rooms be bigger than others? 
Which will be the smallest? 
And numerous other questions of the like. 
Grouping Numbers 
Grouping numbers has been mentioned as one level of 
II 
II 
II 
II 
il 
II 
li 
li 
I 
II 
,, 
li 
II 
i 
!, 
II 
li 
!I 
counting. While a child is developing understanding o:r each I 
If 
II 
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' number, he arranges a group of objects into many patterns. ;
1 
This experience in itself tends to develop an awareness of II 
groups, so that the child learns to recognize groups of two or JJ II 
three as units. In addition to this practice, he should learn 1\ 
I 
I 
to arrange unknown quantities into groups of two or three, and 
,, to count these units to determine the unknown quantity. 
Counting by groupings is a short cut to be established 
rl a.fter the child is thoroughly proficient in counting by 1' a, I, 
. il 
1 and is v8luable not only as a short cut but as a forerunner of I 
II 
i' multiplic~tion. Arter a larger group has been arranged into I' 
2's, the child may say, "One, TWO, three·, FOUR, five, S'IX, and 
so on," until he understands the process of counting by 2'. 
With more practice he will learn to omit one, thr~ej five, and 
so on, while he also learns to recognize groups of two without 
counting the items. The same process will establish the 3 1 s, 
4 1 s, and 5 1s. {The average person is unable to recognize as 
a unit groups larger than five except when arranged in a 
1
' familiar pattern, as the 9 on a domino.) 
Money 
Going to the store accounts for approximately thirty per 
cent of child usage of arithmetic. Practically all children 
I 
I 
I 
I 
I 
! 
11 
lj 
,. have some experience with money before entering school; how- !1 
ever, the experience and the resulting knowledge of money forms jl 
! 
will vary with the individual child. The real experience with I! 
' money may be supplemented by various kinds of stores in the· ll 
I' !I I 
.I 
" \I 
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''· classroom. School milk and cookie collections along with . 
school savings are excellent examples of providing experiences 
·, with money. First and Second Grade children should recognize 
the penny, nickel; dime, quarter, and possibly a half-dollar. 
I 
I 
I' . 
During his first school year the child should make pro~ 
gress toward: 
1. Knowing what a cent is and some things that can be 
bought for a cent 
2. Knowing what a nickel is and some things that can be 
bought for a nickel 
3. Knowing what a dime is and some things that can be 
bought for a dime 
4. Knowing how many oents ~ there are in a nickel, a dime, 
a quarter 
5. Knowing how many nickels there are in a dime, a . 
quarter 
6. Knowing that two dimes and a nickel have the same 
value as a quarter. 
,, 
li Measures 
I 
' 
The earliest concepts of measure may be found in the 
child's use of indefinite words. Children do not always fully 
understand these indefinite ·. words and much experience in using 
I them is necessary. Most children use some or all of the words 
, listed on pages 119 - 12. ·• 
I: Suggested References Measures 
,: 
I 
I 
II 
1 • . Pound. Weighing books in the classroom, children may 
find one weighing a pound. The weight of this book 
will serve as a reference for understanding the con-
cept of "weighing a pound. 11 
I 
I 
II 
! 
!I p 
II /! 
i 
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2. 
4. 
Inch. The child may measure his finger sections and 
find one that is about an inch in length, and this 
finger-inch may be used for estimating lengths in 
inches. 
I 
i 
:I 
. , 
ll 
Foot. · The reference .foot might be the length of a i 
S'h'e'et of 9xl2 construction paper, or the ruler i tsel.f . , 
Mile. The reference mile may be established as the :1 
diStance between two points familiar to the child, . l 
such as from the school to the postoffice or another ! 
known landmark a mile away. Then if the distance '! 
under consideration is two miles, the child should I 
think, "That is just twice as far as the mile I know." ' 
Rural children in farming areas are familiar with 
crossroads a mile apart. 
;I 
5 • . Minute. The concept of how long a minute is may be 11 
developed by having the child count slowly to sixty I 
or by having him see how many times he can walk around 
the room while the teacher times him for one minute. ,: 
Use of the sandglass is good for establishing the con•! 
cept of how long a minute is. 
,j 
Area. The concept of area as the number of squares or' 
blocks needed to cover a given surface should be de- 11 
vijloped. Convenient references might be the blocks 1 
visible in a ceiling or floor, a familiar rug, or . the 1 
size of a room. The child might lay sheets of paper . j, 
to cover a surface to see how many are needed. 1 
Distances in Miles. Use whichever is the more fami- I 
liar unit. Perhaps a unit of fifty miles may be the I, 
one which the child can readily use for reference .I 
because it is a distance with which he has become 11 
.familiar. For example, the distance between Douglas i 
and Casper is about fifty miles,; and the trip from 'I 
one place to another is an experience common to most ,I 
of the children in that locality. 
s. Thirty Feet. A 30-foot flagpole may be the familiar 
height which can become a reference for the child in 
estimating other heights. 
9. 
10. 
The Acre. An acre is an area a little more than 200 , 
feet on a side, and for purposes of comparison a :1 definite acre plot of ground nearby should be desig- 1 
nated. · 
Bushel. This unit will be familiar to most children 
___J-
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because of things seen at the store, or bought, in 
bushel b~!l'skets. 
11. The Ton. This reference should be developed from 
what is most familiar to the child, such as a ton of , 
coal or sand in a truckload. 
I 
., 
12. The Area of One's Own State. Such a reference unit 
serves as a model for comparison of lar~er areas . 
about which the child reads in social studies. Idea~; 
of the size of one's state can be gained from consi- 1• 
deration of the number of miles across it in both 1 
directions and the number of days it takes to cross I 
it in a car. ll 
II 13. The Standard Familiar Town. The population of the 
town in Which a child lives or which is most fami-
liar to him should serve as his reference for popu-
lation. 
Common Fractions 
The study of fractions in Grades One through Three is a 
readiness program. It consists of concept building to esta-
blish meanings prerequisite to later computational processes1 
I• 
I 
II II 
II 
,I 
I 
I 
IJ 
with fractions. Fractions have different meanings in differen~ 
situations, and the teacher should develop each meaning indi- , 
I 
" 
vidually. 
II 1. A fraction may mean part of a group. Children will d 
work first with i. Six children might arrange themselves into I 
two equal groups to understand that one-half of a group of six ' 
children is three children. They might arrange ten books into 1 
t wo equ a l niles to demonstrate that one-half of ten books is , 
flve · -book·a. I 
2. A fraction may equal part of a whole. Children 
entering first grade frequently are familiar with the term 
one-half, although they do not always recognize the fact that i implies two equal parts. This concept may be developed by 
having the children fold and tear or cut a sheet of paper 
exactly into two halves. 
II 
:! 
1
,
1 
3. A fraction may be part of a unit of measure. Units 
of measure frequently are divided into fractional parts which 
q i' lr----
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1 in themselves are units of measure. Thus ·~ of a dollar is a 
. quarter, 1/3 of a yard is a foot, and !
1
pint of cream is 
1
1 sold in a bottle of proper size, not as 2 the contents of a 
·~ pint bottle. While the children deal with these measures as , 
I units, they also should develop the concept of fractional I 
I amounts involved. Jimmy and Carl each buy i pint of milk for 'I 
1 lunch. Each receives a separate bottle, sold as a unit, but 1, 
Ill ,I the combined contel!lts of the two bottles would exactly fill a 
jl pint bottle • 1 
4. Fractions may be used to express ratios and compari-
son. Ruth's pencil might be only half as long as Betty's. A 
ruler is only one-third as long as the yardstick. A ball 
11 might weigh only half as much as the catcher's mitt. 
; 
11 It is important for children to grasp the meaning of 
I parts. At the ~ame time it should be made clear that the size 
II 
fractions as equal parts. Since children sometimes use the 
term "half" incorrectly, as "He got the biggest half," it is 
i
1
. necessary to emphasize the concept of. equality of fractional 
I 
of a half depends upon the size of the whole, not upon the ~ 
1 itself • That is, ~ an apple is not equal to i a watermelon, ,, 
,I although one half of each is equal to its other half. 
jl Children should learn the meaning of fractional forms. Ill. 
I. 
The number below the line indicates into how many parts a 
whole thing or group of things has been divided. ~indicates 
·I 
• that a whole thing or group of things has been divided i nto 
,, 
two equal parts. The number above the line indicates how many II 
I! of these equal parts are being considered. indicates that 
1: 
I' -a whole thing or group of things has been divided, and these 
'I are two of the parts. 
!I Extended practice with fractions involving manipulations 
I 
',I 
I 
I 
I 
I 
I 
'! j or concrete material will help children to recognize relation-
ships between fractional pe.rts, such as 1/2 2/4 and 4/4 1. 1'1 
Charts to show .fractiona.l relationships may be constructed il 
1 similar to the following samples: 
I 
I 
,I 
' 
I 
I! 
I 
I 
1/ 
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1 whole 
·-
1/3' 1/3 1/3' 
1/6 J l/6 1/6,1/6 1/6 }1/6 
1 whole 
1/2 
1/4 1 1/4 
1/2 
1/4 1 1/4 
Various studies have shown the fact that few fractions 
II 
I 
find much usage in situations outside the school. The most 
I• frequently used, listed in order of frequency, are: 
I ,, 
I· 1/2 1/4 1/3 3/4 1/12 1/6 2/3 1/8 
II It would then, that the teacher might profi-,I seem, more 
•I 
H tably emphasize these eight fractions than teach less complete..: 
ly many different ones. 
!· 
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Addition 
Addition and subtraction are both based · on counting, 
addition being forward group counting and subtraction, back-
ward group counting . It is therefore urged that the t wo pro-
cesses be developed simultaneously. Addi t ion is the grouping 
of two or more groups into one larger group or groups of 
hundreds, tens and ones. 
Addition presented in the first year need not be limited 
to the small numbers. Concrete articles are best understood 
by the beginner and arise from his everyday experiences. 
Examples: Jane received three Story Book dolls for Christmas 
and two for her birthday. How many Story Book dolls has Jane? 1 
Three boys and four girls are absent this morning. How many 
children are not in school today? 
I 
I 
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• 
Counters such as bottle caps; poker chips, pieces of 
II 
I 
I 
I colored cardboard should be provided for each child in the 
il 
li 
li 
,, 
ii 
II 
ij 
I· 
II 
class • After all combinations equalipg ten or less have been 
presented, intensive drill should follow long enough to insure 
understanding. Mastery of these facts should be expected be-
fore the larger combinations are introduced. Showing or 
proving should be introduced about the second day after the 
systematic instru ction has been presented. 
Learning is focused on addition and subtraction. Complete· 
mastery for every child of sufficient ability should be the 
1 goal. The fact that addition is a complex and varied process 
'
', 
I 
'I 
I 
I 
II 
,, 
,, 
I' 
II 
!I 
needing careful teaching all along the way has been generally 
overlooked or disregarded. It has been assumed that a know-
I 
ledge of that addition combinations, and meager instruction in I 
I 
column addition and in carrying were ample to enable the child '! 
to meet all addition situations successfully. However, 
children are seldom successful in more difficult e.ddi tion. :1 
I' 
The simplified progrma permits time for thorough understanding l1 
and mastery of each process. ' 
I 
The 100 addition facts have been divided into "easy facts' 
and "harder facts". 
are divided into ten 
The following plan, in which the 100 fact , 
groups, contains both easy and hard f'acts ; i 
" 
I 
I 
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I 
I 
il 
Addition Process 10 Steps of Difficulty 
Step 1. The primary facts, or combinations: 
4 
5 
6 
2 
3 
4 
2 3 
7 2 
4 
5 
3 
9 
Step 2. The related decade facts: 
Step 3. 
14 
5 
24 
5 
34 
5 
Short columns: 
4 
2 
3 
5 
3 
2 
6 
4 
5 
4 
9 
3 
16 
3 
4 
3 
2 
26 
3 
2 
3 
9 
2 
9 
3 
36 
3 
2 
2 
6 
4 · 
:I 
II jl 
I 
I 
I 
I 
Note that the first example combines the facts 4 plus ~ J 
and six plus three. The fourth example uses the I 
facts four plus nine and thirteen plus three. 
This latter was taught in step two. 
Step 4. Introduction of zeros. ~~en the experience arise~ 
introduce it as zero and teach it as a principle. 
A. Any number plus zero equals the number. I 
B. Zero plus any number equals the number. , 
Note 
Step 
0 
2 
7 
2 5 
8 0 
0 4 
0 
7 
5 
that step four is 
special attention 
5. Two or three 
34 33 64 
25 92. 45 
6 
0 
9 
3 
5 
0 
0 
7 
6 
the same as step three but gives 
to the newly introduced zero. 
place addends: 
212 273 
213 314 
Step 6. One, two or three place addends, with gaps and 
zeros: 
--- ·--- -
54 
3 
10 
322 
211 
40 
412 
204 
23 
320 
12 
433 
105 
72 
220 
i 
I 
1/ 
I 
I 
II 
I 
I 
I' jl 
I 
I 
85 
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II 
Step 7. One, two and three place addends and carrying: 
li A. First column only: 
lr 
321 460 27 246 25 342 35 
18 19 235 405 346 133 242 
• 'I 247 308 27 34 607 119 13 I I 8 
II 
!j 
I B. Second column only: 
324 52 264 371 63 " 
182 370 363 483 670 
243 464 152 40 56 
I c. Both columns: 
,i Last column sum under ten. 
11 456 167 348 173 209 
I 
4'7 336 270 308 8'7 
253 72 109 87 343 
Step 8. Columns, carrying, gaps, zeros, sums to 39 plus 9 
23 256 317 256 46 
34 322 270 305 754 
53 433 5 58 186 
I 21 344 358 179 '74 I 11 135 479 286 196 I 
li 
I 
I 
Step 9. Dollars and cents: 
~~3.42 $ .25 
1.63 1.92 
.32 
I Step 10. Related facts for carrying in multiplication: II 
I 42 plus 3 equals 24 plus 4 equals 
81 plus 4 equals 
II It will be more profitable to teach children to add from 
• Ji 
the top dovm, since this is the way they learn to read • It is 1' 
I 
I ~ necessary to use one form until many primary facts are learned, 
II 
II 
as by reversing a new set of facts may be encountered. When 
II 
II 
• 
·-
II 
I 
:' 
I 
lj 
ij 
il 
II 
-==--=----====---=-== 
children are ready for it, ·reverse add iti on sh ould be tau ght 
as a means of checking. 
45 Direct facts 1 36 reverses 1 and the 19 zero facts: 
0 0 q 0 0 0 0 0 0 0 1 2 3 4 5 6 7 8 9 
0 1 2 3 4 5 6 7 8 9 0 0 0 0 0 0 0 0 0 
-
Zero Facts. 
The 45 Direct Facts The 36 Reverses 
1 1 1 1 1 1 1 1 1 2 3 4 5 6 7 8 9 
1 2 3 4 5 6 7 8 9 1 1 1 1 1 1 1 1 
2 2 2 2 2 2 2 2 3 4 5 6 7 8 9 
2 3 4 5 6 7 8 9 2 2 2 2 2 2 2 
3 3 3 3 :3 3 3 4 5 6 7 8 9 
3 4 5 6 7 8 9 3 3 3 3 3 3 
4 4 4 4 4 4 5 6 7 8 9 
4 5 6 7 8 9 4 4 4 4 4 
5 5 5: 5 5 6 7 8 9 
5 6 7 8 9 5 5 5 5 
6 6 6 6 7 8 9 
6 7 8 9 6 6 6 
-
7 7 7 8 9 
7 8 9 7 7 
8 8 9 
8 9 8 
9 
9 
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I 
I' 
II 
li 
I 
I 
I 
I 
'I 
1: 
I 
II 
:I 
I 
I 
I 
I 
'I 

Group 1 
Group 2 
Group 3 
Group 4 
I 
II 
I' 
11 Group 5 
I 
\! Group 6 
I~ 
:1 Group 7 
, I 
I' 
II 
II 
1, Group 8 
il 
,, 
11 Group 9 
I 
I, 
I 
Group 10 
3 4 3 2 6 
2 5 9 2 4 
-----
3 4 3 2 2 
6 9 3 6 8 
2 8 4 5 7 
4 6 4 8 3 
2 6 5 7 5 
5 7 3 8 5 
7 6 7 4 6 
9 6 2 8 1 
-----
7 3 5 9 9 
7 4 7 2 1 
8 9 6 7 9 
8 6 5 1 8 
1 5 7 2 8 
8 9 4 1 3 
2 0 3 5 0 
0 1 1 0 4 
6 1 7 4 8 
0 5 0 1 0 
And the reverses 
And the reverses 
And the reverses 
49. 521 
6 3 4 3 1 
6 8 9 6 0 
2 2 4 3 0 
3 8 6 4 3 
7 5 8 a o 
8 3 7 5 0 
And the reverses 7 5 6 2 3 
8 9 2 9 1 
And the reverses 4 9 7 7 6 
2 7 1 4 9 
And the reverses 9 5 9 3 0 
8 1 5 6 0 
And the reverses 9 7 6 9 9 
And the reverses 
And t he reverses 
And the reverses 
3 1 4 9 8 
8 2 7 5 1 
-----
0 1 1 0 4 
2 0 3 5 0 
0 5 0 1 0 
6 1 7 4 8 
The first step in addition is the teaching of the primary . 
facts of the group . Do not make the mistake of attempting to 
I teach all of these primary facts at once. I The proper procedure 
I' il 
il 
I! jl 
II 
II 
is to take the primary facts of Group 1 and give them complete 
development through the related decade f acts and the process 
difficulties. 
II 
I 
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----- " I! 3~D~.~~~t-~~-~~1~~mn~· ~A~dd~i~t~i~o~n~~S~u~m=s~N~o~t_O~v~e~r~1~0 ______________ __ 
.I 
... 
• 
I· 1 
II 1 
II 1 il 
4 1 1 
1 4 1 
1 1 4 
1 1 2 
1 2 1 
2 1 1 
3 • 3 1 2 1 2 
2 1 3 3 2 1 
1 2 2 1 3 3 
3 1 1 
1 3 1 
1 1 3 
5 1 1 
1 5 1 
1 1 5 
2 2 1 
2 1 2 
1 2 2 
4 4 2 1 2 1 
2 1 4 4 1 2 
1 2 1 2 4 4 
3 3 1 
3 1 3 
1 3 3 
6 1 1 
1 6 1 
1 1 6 
5 5 1 2 1 2 
2 1 5 5 2 1 
1 2 2 1 5 5 
4
1 
2 2 
2 4 2 
2 2 4 
I! 
J! 
.I 
'I 
li 
II 
,, 
. I 
I, 
II 
I 
t 
I, 
il 
II 
I 
I 
I 
--- ---
4 4 1 3 1 3 
3 1 4 4 3 1 
13 3 1 4 4 
------
5 5 3 1 3 1 
3 1 5 5 1 3 
1 3 1 3 5 5 
------
3 8 1 1 
3 1 8 1 
3 1 1 8 
---
6 6 3 1 3 1 v 
316613 
1 3 1 3 6 6 
---
3 3 2 
3 2 3 
2 3 3 
---
5 2 ,2 
2 5 .2 
2 2 5 
---
6 2 2 v' 
2 6 2 
2 2 6 
---
7 1 1 
1 7 1 
1 1 7 
4~" 1 4 
4 4 1 
1 4 4 
4 4 2 
4 2 4 
2 4 4 
5 5 1 4 1 4 
4 i 5 5 4 1 
1 4 4 1 5 5 
6v 6 1 2 1 2 
2 l 6 6 2 1 
1 r2 2 1 6 6 
- \----- / 
4 4 2 3 2 3 
3 2 4 4 3 2 
2 3 3 2 4 4 
7 7 2 1 2 1 
2 1 7 7 1 2 
1 2 1 2 7 7 
5 5 3 2 3 2 
3 2 5 5 2 3 
2 3 2 3 5 5 
'I 
I 
., 
\' 
I 
II 
II 
I 
!I 
I 
'I ,, 
·I 
•I 
I' 
' 'I 
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' Column Addition ·Sum of First Three Numbers Under 10 
!i ·' 1 1 1 2 3 1 1 2 2 1 2 4 1 1 3 
I 1 1 2 1 1 3 1 2 1 2 2 1 4 1 4 ,, 
• 1 2 1 1 1 1 3 1 2 2 2 1 1 4 1 r, I. 7 , 8 4 5 6 9 3 8 4 9 7 5 6 8 4 
,, v J \) I 
3 3 1 2 1 2 5 1 1 4 4 2 1 2 1 
:1 2 1 3 3 2 1 1 5 1 2 · 1 4 4 1 2 
'1 1 
2 2 1 3 3 1 1 5 1 2 1 2 4 4 
. 9 4 5 3 7 2 3 6 8 7 3 8 6 4 5 II _ I I I 
'I 
II 
'I 
3 2 2 3 1 1 6 1 1 5 5 1 2 '1 2 
2 3 2 3 1 3 1 6 1 2 1 5 5 2 1 
2 2 3 1 3 3 1 1 6 1 2 2 1 5 5 I 1 2 3 4 5 6 7 8 9 2 4 6 8 5 3 I 
I 
il II -I 
'I 4 2 2 4 4 1 3 1 3 3 3 2 7 1 1 
,, 
tl 2 4 2 3 1 4 4 3 1 3 2 3 1 7 1 I 
d 2 2 4 1 3 3 1 4 4 2 3 3 1 1 7 II 
I 3 \ 5 8 6 4 .2 ,9 8 5 7 6 4 2 1 3 II ' \ \ I, - ,_.. 
1 6 6 1 2 2 5 5 3 1 3 1 5 2 2 II 
II 2 1 6 6 2 1 1 3 5 5 1 · 3 2 5 2 I -1 2 2 1 6 6 3 1 1 3 5 5 2 2 5 
2 4 6 8 1 3 5 7 9 2 7 4 3 8 1 
" -
t i - ') .! 
-
~ 
I I 
il 4 1 4 4 4 2 3 2 3 3 5 1 3 2 1 
II 
4 4 1 3 2 4 4 3 2 3 1 2 1 2 2 
II 1 4 4 2 3 3 2 4 4 3 2 3 1 1 2 I 2! 3 4 5 j 7 8 9 7 1 ' 1 1 2 7 
I, 
_ \/ I _v 1.) s/ II - ' I JJ ,;.;..; .J. :....! 
-
~/ 
r: 
•.J \J 
, I 1 1 2 1 1 2 1 1 1 1 1 1 1 1 5 I • 11 ·2 1 1 2 1 1 1 1 1 1 1 1 1 1 2 I 1 2 1 1 2 1 1 1 1 1 1 1 1 1 1 I 
I 1 2 3 6 7 9 9 8 4 6 5 3 2 t 9 li 
II I 
II ,I 
,, 
il 'I 
il I 
I, 
,, 
.! 
,I 
• 
I' 
" II 
II 
I! Higher Decade Addition 
I 
I 5 1 
5 
11 2 1 
3 
i -
:1 2 2 
I 7 
I 
I 5 4 
3 
, _ 
d 1 3 
li 5 
I! 11 -
!1 
it 
,, 5 3 
I! ~ 
l 
2 2 
5 
1. --
4 3 
1 
3 3 
4 
1 1 
8 
5 7 
2 
3 7 
2 
1 5 
2 
3 3 
3 
6 7 
1 
2 1 
5 
6 4 
1 
7 2 
1 
3 3 
2 
4 6 
1 
2 1 
6 
4 : 1 
6 
3 6 
2 
7 1 
7 
No Bridging 
4 1 3 5 2 2 
2 1 4 
2 1 6 4 3 2 
7 5 2 
4 4 
1 
4 5 
4 
4 6 
1 
5 8 
1 
2 1 3 4 
8 1 
1 
7 :; 8 
1 
2 2 
3 
3 5 
2 
3 5 
3 
9 2 
1 
4 1 
3 
9 4 
5 
3 6 
3 
8 4 
4 
8 6 
2 
3 3 
1 
5 7 
2 
2 1 
6 
1 5 
4 
2 2 
4 1 
7 
2 
4 
2 2 
2 
2 1 
3 
7 2 
6 
7 2 
3 
6 1 I 
3 
2 1 
8 I, 
-- '! 
4 1 :1 
2 
il 
4 1 
4 
3 4 
3 
I ,, 
I 
'I 
'I 
I 
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• 
;I 
I 
II 
II 
___. 
.! 
Higher 
1 5 
9 
I 
I' !I 
I 
II 5 5 I 
!I 7 
-
II 7 5 
I 8 
1 7 
I 6 
1-il 
II 3 . 6 I ll ~ 
I 
1: 9 7 
6 
I 5 .7 
9 
6 8 
5 
8 9 
8 
~ 4 9 
3 
Decade 
8 7 
4 
2 9 
2 
2 4 
9 
6 8 
4 
8 3 
8 
4 4 
7 
7 8 
2 
4 7 
4 
3 7 
3 
-
3 6 
5 
-
Addition 
4 8 
3 
3 7 
9 
3 3 
9 
4 9 
9 
-
4 4 
7 
7 8 
9 
-
6 5 
5 
3 2 
9 
6 3 
9 
6 4 
6 
-----
3 8 
8 
6 6 
6 
1 9 
3 
1 9 
7 
-
7 9 
5 
5 5 
9 
3 4 
9 
5 4 
8 
1 9 
9 
4 8 
7 t:; 
With Bridgin g 
5 9 
6 
5 4 
8 
6 9 
4 
2 2 
9 
2 9 
3 
3 6 
6 
7 7 
8 
3 5 
6 
2 3 
8 
3 6 
8 
4 6 
5 
3 6 
7 
2 8 
5 
8 7 
5 
1 8 
8 
4 6 
7 
5 9 
4 
8 9 
2 
1 7 
7 
4 5 
6 
7 9 
8 
4 7 
8 
5 6 
8 
1 8 
9 
2 5 
8 
9 9 
5 
6 8 
7 
6 4 
6 
L 1 
9 
7 2 
8 
8 7 
7 
6 8 
6 
7 8 
7 
5 5 
6 
3 6 
4 
8 . 6 
8 
4 3 
8 
5 9 
7 
1 5 
8 
4 9 
6 
.II 
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I 
· I 
I 
I 
'I I. 
'I 
I 
II 
1\ 
I 
,, 
II 
11 
I 
I I . 
I ,, 
~I 
!: 
II 
!1 
11 
94 
2 -- Digit Numbers 1 No Carr:;y:ing 1r 
i 
l1 
I 3 4 2 
3 3 2 2 4 2 5 7 6 3 7 1 2 3 1 I 
2 5 2 6 3 6 4 .. 4 5 3 2 1 4 1 8 1 1 5 jl 
I 
-., 
.I 
;,; 
4 5 2 1 6 6 4 3 5 2 1 4 1 . 1 8 1 5 1 
1 4 · 3 1 2 3 2 5 2 :: 7~:· 6 3 7 2 1 3 1 4 
.I II 
I - · il 
~:- Two Addends 1 3 -- Digit Numbers -- No Car r;ying 
~ I 
·. ' 
1 2 3 4 3 7 5 2 6 2 6 1 3 2 4 7 8 2 II 4 6 5 5 4 2 3 6 3 7 1 8 6 5 5 1 0 4 
\I 
~ I 
4 5 0 6 0 2 5 7 2 3 1 1 3 7 0 3 6 3 I II 3 3 2 3 6 0 4 0 7 2 8 0 5 2 1 5 1 3 I 
I 
! 
I 
Adding Longer Columns,. 2 -- Digit Numbers 1 Sums Under 
11 
10 i I 
I 
3 . 6 2 0 2 7 2 1 2 6 2 5 2 3 2 5 7 4 i 
3 0 4 6 3 2 3 4 4 2 4 1 3 4 3 0 1 0 I 
1 2 2 1 3 1 4 0 3 0 3 3 4 0 3 4 1 3 li 
I 
-
ll 7 3 2 3 7 1 8 5 5 5 4 4 3 2 7 
I 
5 1 4 4 1' · 0 4 0 3 2 2 2 2 4 0 
1 1 2 1 4 2 3 4 3 0 1 3 7 0 3 0 
I 
1 0 8 4 2 4 3 0 5 5 6 4 4 '7 4 2 
7 1 0 1 1 5 0 1 3 1 0 3 2 0 2 3 
6 0 5 1 2 1 2 3 4 2 1 1 0 3 0 4 
• 
2 1 3 ' 0 4 . 2 . 3 2 1 1 3 2 2 2 3 0 
----
li 
!j II 
11 ' 
,, 
I' I' II I I 
,i I ! I 
1 
95 
'I I 
I 
li Three Di git Addends No Carr:;y:lng I 
II II 
I 324 174 222 1 ' 554 121 151 322 I' 
• 
113 115 433 413 233 311 442 II 
1:31 362 :312 151 422 214 131 I 1: 
1 - - -'i 
II II 
I' 
I 121 564 614 112 112 111 331 
.! 224 221 152 6:31 522 7:32 416 
I 344 111 113 214 313 142 231 
I 
I 
1; - I I 
!I I 132 314 241 211 311 323 245 I il 434 114 212 511 221 111 312 ll 
132 161 2:36 117 145 412 422 II 
- ij 
li 
122 222 311 2.56 1:~n 344 033 I 
132 516 514 111 322 222 3:31 1 
235 231 143 222 515 221 125 11 
-
'i 
I II 
I II 
li Carrying First Column Only II 
I' 
111 122 323 244 115 512 112 414 128 116 I 129 127 417 117 127 258 519 348 335 248 
442 6 23 134 415 136 112 232 123 123 413 
!! -
I 
113 138 124 217 328 437 529 328 216 418 
319 324 417 268 128 119 133 147 523 213 
324 414 326 113 432 311 215 213 116 154 
• I 459 737 1 .I 21s 268 :· 835 213 249 115 539 233 422 419 114 228 1:38 111 229 137 217 152 II 
1 212 211 135 126 122 529 624 213 148 319 
.11 _ II 
I II 
-;r-
I 1\ 
i 
li ' 
96 
Addi tion 
--
Carr:;ying Second Column Onl:;y 
p 
. 195 251 292 432 156 177 182 194 284 162 l1 ll 
• 
li 271 292 111 181 282 541 194 452 332 435 ! 
I 432 246 395 121 361 151 312 222 241 161 'I 
183 395 274 183 272 341 281 231 161 181 
. - 171 231 191 681 282 174 343 493 282 153 
I 232 152 213 124 331 163 144 143 134 531 
544 621 325 351 142 433 121 511 291 573 
183 195 182 271 371 174 172: 191 482 191 
!· 131 122 321 261 2'54 241 636 224 224 122 
II I I, 
I! 
I Addition Carr~ing Both Columns 
11 
ij 
II 
I 
I 
2 0 3 2 4 8 5 7 6 6 1 8 1 4 2 1 9 7 1 3 6 
9 9 8 9 9 7 9 4 8 9 9 3 8 6 
II 9 3 6 4 5 2 7 0 8 8 7 4 9 6 9 5 2 4 7 5 8 
II 7 8 7 1 8 9 3 9 7 3 7 9 3 9 2 1 7 8 2 6 8 I' :I 
I 
I 
'I 
'I 4 4 
I 
6 5 8 6 9 4 7 7 8 1 7 1 4 5 2 6 ·4 4 6 
I 2 8 5 4 2 9 4 5 3 5 2 9 3 9 9 4 9 8 2 8 7 I 
!• It I 
I. 
·I 4 1 8 3 8 2 1 2 3 5 6 4 3 6 4 4 7 2 5 1 8 II 
II 8 8 9 3 7 9 7 9 7 7 8 9 7 3 9 6 9 9 2 9 7 
I 
II 
II 2 6 9 3 5 1 4 6 8 7 8 2 5 9 2 3 4 7 I 2 9 7 /I 
• 
4 4 7 2 9 9 2 4 9 3 5 9 6 7 8 1 7 4 1 6 8 II 
II 
3 2 4 7 4 2 3 8 5 4 4 2 2 3 5 4 6 5 3 3 6 ·I I, 
.I 
II 
1. 
I! 
~ 
I· 
I 
I 
I 
I 
I 
· I' 
II 
• 
• 
I' II. 97 
II Subtraction 
II . Subtraction is a process used to find the answers to pro- , 
11 blems involving three distinct ideas: 
!I 1. The how much idea. 
!I 
2. The difference idea. 
,I 3. The amount left idea. 
II 
II 
The problems in teaching subtraction are fewer and sim-
pler than those perta·ining to the teaching of addition because ' 
.there are but two numbers to deal with;- the minuend and the 
subtrahend. Several methods of subtraction are in use, the 
:1 take-away-borrow and the additive subtraction method the most 
II
. common. It is very important that all pupils in a school 
system be taught the same method. The take-away-borrow method 
il is recommended for two reasons: 
1. It is the method in most general use in 
A. Finding the difference 
B. Finding what is left 
2. It is used more generally than all other methods 
combined. 
The teacher must provide such activities as will cause 
the pupils to meet all of these types of problems and recog-
1· 
nize them as subtraction~ situations. In the first arid second 
1 · grades, the meaning of subtraction and the objective develop-
! 
II 
II 
ment of primary facts will have grown out of the activities 
that provide experience in these grades. In the third grade, 
the primary subtraction facts become drill material. The 
"I 
. II 
I' I 98 =-=~=#==I =-~=============-=~'L~~~ 
1
1. Jl, 
• 
• 
emphasis is on the building of the· association between facts 
'I and answers so that accurate mechanical response results. !I 
II 
I· Subtraction may begin when the primary addition facts and 1l 
I the related process difficulties are well established for 
I. 
II 
I, 
understanding and mastery. Just when this will be done depends 
I 
on the ability of the class. Subtraction facts are taught as 
the reversal of the addition facts, thus the four facts con-
6 
3 
3 
6 
9 
-6 
9 
-3 
After the initial teaching is accomplished drill is 
necessary to maintain skills and knowledge. It is not unusual ' 
to find teachers who stress speed in addition and subtraction 
as if it were the primary objective. Lack of speed is not 
necessarily a fault although it may indicate serious faults. 
The habits of the slow pupils need careful attention; if they 
are correct work habits the speed with which he works need not ' 
I 
,
1 
cause much concern. 
II 
II 
:l 
'I 
II 
II 
'I 
I 
I, 
Process Steps In Subtraction 
The following difficulty steps should be taught in 
subtraction: 
1. Mastery of the 100 subtraction facta 
Subtraction by endings or upper decades -- related 
facts 
3. Simple subtraction without borrowing 
• 
I 
I 
~ 
I' 
I 
.r 
I 
II 
II 
I 
II 
d 
d 
I 
I 
I 
4. Simple subtraction, no borrowing, last subtraction 
a zero not brought dovm 
5. Simple subtraction, no borrowing, zero in the answer 
6. Gaps, no borrowing 
7. One st~p borrowing 
8. One step borrowing, occasional vanishing lefts, and 
other difficulties: 
60 
29 
9. Double borrowing: 
75 
8 
351 
175 
703 
92 
10. Double borrowing, with 9 in the subtrahend: 
480 
199 
560 
289 
050 
179 
I 
,: 
1\ 
il 
II 
II 
II 
ll 
II 
:, 
'I 
99 
~ 
I 
II 
100 
Subtraction 
II 
I 
45 Basic Combinations 3'6 Other Facts jl 
• 2 3 4 5 6 7 8 9 10 !I 1 1 1 1 1 1 1 1 1 ,, 
II 
I, 3 4 5 6 7 8 J 9 10 11. I I 2 2 2 2 2 2 2 2 2 II I 
-I I 
I! 
I 
4 5 6 7 8 9 10 11 12 
II 
3 3 3 3 3 3 3 3 3 
I 5 6 7 8 9 ' 10'/ 11 12 13 
I 4 4 4 4 4 4 4 4 4 
I 1 ,, 
I 6 7 8 9 10 11 12 13 14 I 5 5 5 5 5 5 5 5 5 ,, I q 
I 
I 
I 7 8 9 10 11 12 13 14 15 1 II 
I 6 6· 6 6 6 6 6 6 6 
' 
,, 
8 9 10 11 12 13 _ .. 14 15 16 I· 
7 7 7 7 7 7 7 7 7 II 
I· 
II 
'I 
9 10 11 12 13 14 15 16 17 I, 
1 8 8 8 8 8 8 8 8 8 
'I I' 
I 
II 
I 
• I 10 11 12 13 14 15 16 17 18 9 9 9 9 9 9 9 9 9 I I ! 
! Zero: Teach as a fact: Zero subtracted from a number equals 
the number. 'I 

I 
I 28 29 30 31 32 33 
I 27 27 27 27 27 27 
h 
II 
• J, 32 33 34 31 32 33 
I 28 28 28 30 30 30 
I 
I 
I 'S'l 38 3.9 36 37 38 
. 32 32 32 . 35 3:5 35 
li 
40 41 42 43 44 41 
II 
36 36 36 36 36 40 
,, 
I' 
11 43 44 45 46 47 48 I 
42 42 42 42 42 42 
52 53 49 50 51 52 
I· 45 45 48 48 48 48 
-
II 53 54 55 55 56 5'7 
I; 49 49 49 54 54 54 
I 
11 
v' 
58 59 60 61 62 63 
56 56 56 56 56 56 
v' 
70 71 65 66 67 68 
63 63 64 64 64 64 
' I v 
• 
il 76 77 78 79 80 82 
72 72 72 72 72 81 ,. 
I 
-
I 
,_ . II 
I 
34 35 29 
27 27 28 
34 35 33 34 
30 30 32 32 
39 40 41 37 
35 35 35 36 
-...... 
,__-
42 43 44 45 
40 40 40 40 
(./ 
46 47 48 49 
45 45 45 45 
1--
53 54 55 50 
48 48 48 49 
//' 
58 59 60 61 
-54 54 54 54 
64 65 66 67 
63 63 63 63 
69 70 71 73 
64 64 64 72 
82 84 85 86 87 
81 81 81 81 81 
30 31 
28 28 
I·' 
35 36 
32 32 
v 
38 39 
36 36 
46 47 
40 40 
50 51 
45 45 
-;-) 
L.· 
51 52 
49 49 
62 57 
54 56 
68 69 
63 63 
74 75 
72 72 
88 89 
81 81 
ji 
I 
I 
I 
I 
II 
I 
I 
I 
d 
,I 
II 
I 
'I ,, 
,, 
I 
I 
I 
I 
li 
I 
., 
" ii 
I 
li 
I' 
,I 
jl 
I. 
I 
I 
ll 
102 
!I 
I' .I 103 
il 
I 
I In the preceding facts it will be observed that every I )r product from 10 to 81 occurs. These products are the subtra- I 
fl 
I 
• 
hands for consideration -- above 9 -- in d ivision. I, 
'I 
I II Combining both groups of facts, - last subtraction a I. IJ I 
single digit number subtracted from a double. 2 - digit I I' 
i 
I remainder: 
1 1 5 1 2 4 1 6 3 1 2 8 1 4 8 1 3 9 
~ 7 2 5 3 9 1 9 5 5 2 7 2 
I; 
,I 
II 
9 1 5 ) I 1 6 4 1 2 9 1 1 2 1 7 9 1 3 8 
:i 7 1 8 :' 8 4 1 7 7 7 2 5 7 
II 
I' 2 ~ 1 7 6 1 4 5 1 5 3 1 3 8 1 1 9 1 
9 1 9 1 6 2 9 6 2 :·~:5 :" 7 ~ 
\ 
' \ 
....... 
1 5 5 1 1 7 1 5 8 1 3 7 1 1 9 1 2 4 
9 4 9 :! 1 8 1 7 5 3 4 4 2 
II 
-........ 
I ' 1 3 8 1 3 9 1 1 6 1 2 6 1 1 5 1 2 8 1\ 
6 4 8 3 5 2 3 5 6 3 6 3 
Borrowin_g 
2- Digits in Minuend, 1-Digit in Subtra__hend: 
86 35 21 41 65 22 53 76 63 
7 8 5 8 7 4 6 9 7 
-
I I 
I 
ij 
I 
61 42 81 36 53 72 93 22 13 I I 
7 3 4 8 9 7 '4 5 8 I I 
'I 
31 94 53 64 4!5 74 25 
. I. 
61 51 ,I 
6 5 5 9 9 7 6 3 2 
I' 
21 57 88 67 44 22 34 72 42 I ~ 
9 8 9 9 8 6 6 8 9 il 
• " 
I 
I, I II 
,, 
i 
jl 
II 
,, 
II 
I 
'I 
• 
• 
Borrowing: 
3' 6 
1 7 
I 
!1 -
I 5 4 
I 3· 9 
I 6 3 
2 9 
I 6 8 
I, 3 ' 9 
,: 7 2 
I 3 6 
L 'O 
1 
5 
6 
Borrowing: 
3 6 
I 2 7 
5 2 
4 9 
; -
:, 5 2 
4 6 
I 
I' 
2- Digit Minuend, 2- Digit Sub trahend, 
2- Digit remainder, including all Facts: 
8 5 
4 8 
4 3 
1 7 
9 1 
3 8 
6 6 
4 8 
7 4 
2 6 
1 0 4 
7 5 
2-Digit 
2-Digit 
8 7 
7 9 
9 1 
8 3 
8 4 
7 5 
6 6 
4 9 
4 5 
2, 9 
9 1 
5 3: 
8 2 
1 5 
7 4 
5 8 
1 0 7 
8 8 
Minuend 
7 3 
4 5 
5 7 
1 9 
8 3 
2 8 
7 3 
1 "4 
9 2 
1 9 
1 0 
5 
Subtra_h.end, 1-Digit 
6 3 4 2 
5 9 3 ' 5 
2 3 6 2 
1 5 5 3 
7 .:1 2 4 
6 5 1 9 
1 
9 
8 1 
3 6 
7 1 
. 4 5 
8 4 
6 7 
6 2 
1 4 
9 3 
6 6 
1 
Remainder: 
2 4 
1 6 
3 1 
2 4 
9 2 
8 7 
0 
4 
2 
7 
8 2 
5 8 
9 5 . 
2 7 
9 1 
7 4 
9 2 
4 3 
4 1 
2: 2 
1 
7 3 
6 7 
4 5 
3 8 
3 2 
2 4 
0 
2 
'I 
II 105 
I 
I' 
I 
I 
I 
I· 
•I 
I 
I' 
1 II 
7 
l 
'I t 
I' 
II 
'I 
I 
~ ! 
' II 
II 
I 
• 
I 
!I 
'I 
4 1 
3 2 
7 3 
6 4 
I 5 2 8 4 
,; 4 8 7 8 
I' ,, _ 
I 
!i 6 8 9 1 
I 5 9 8 8 
Borrowing: One Step: 
868 
II 674 
II q -
li 
!1 726 
'I 381 li -
11 578 
II 485 
II 
,; -
!1 536 
262 
:, - _ 
619 
278 
218 
156 
241 
151 
938 
343 
3]2 
161 
813 
542 
659 
472 
257 
163 
!j 
11 Borrowing: Two Step: 
:I 246 
158 
I --
11 
' 678 
: 99 
313 
:')86 
462 -- 724 
288 586 
455 745 
56 79 
701 
29 
614 
35 
2 1 
1 6 
3 5 
2 7 
4 6 
3 9 
513 
121 
539 
255 
535 
392 
456 
395 
342 
166 
887 
98 
223 
54 
5 3 
4 6 
6 1 
5 9 
7 7 
6 8 
349 
167 
705 
424 
889 
206 
807 
562 
224 
168 
454 
99 
211 
92 
354 
281 
467 
181 
229 
143 
766 
594 
440 
386 
254 
67 
932 
47 
8 5 
7 9 
9 6 
8 8 
2 5 
1 6 
428 
237 
418 
281 
724 
273 
225 
153 
807 
569 
511 
23 
723 
79 
945 
351 
369 
184 
747 
475 
457 
254 
570 
282 
643 
95 
II 
3 4 II 
2 7 1 
4 1 
3 7 
I 
I 
~ ~ I 
II 
'I 
217 I 
196 I 
I 
_ q 
II 
644 I 
292 I 
- i 
I 
678 I 
492 ! 
I 
- I 
446 
183 
I 
I 
i 
534 1 355 
I 
. I 
_ ,, 
II 
941 I 
56 1! 
- :1 
;, 
361 421 il 
84 37 ·, 
- 1; 
r 
'! 
106 
I 
I, 
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Multiolication 1' 
The pupil will have used multiplication many times before ! 
II 
he actually becomes familiar with the process of multiplication 'l 
I' 
By the time he recognizes the process, he realizes it is a ~~~~ 
short way of adding groups or numbers of equal size. To find 
the value of three fives, he realizes that he can: 
A. Count - 5, 10, 15 
B. Add - 5 plus 5 plus 5 
c. Use multiplication, saying three 5's are 15. 
MultipliceJtion is the most used fundamental process, and 
the most used of all processes. It requires very simple com-
!, 
I' I 
il 
I 
I' I 
'I 
I! 
' putation in cormnon usage, for one-place multipliers occur in h I 
. I 
I 
'j 
I 
over 50 per cent of the multiplication exmnples arising from 
use. All surveys of usage are in agreement in giving multi-
plication first rank in common usage. 
Steps of Learning 
1. 
2 • 
Discovery of number relationships by combining and 
separating groups • 
In building readiness for multiplication, multiples 
of ten or doubles are used. Pupils already know 
that two tens are twenty, three tens are thirty, two 
twos are four and two sixes are twelve, and can there-
fore concentrate on the meaning of multiplication. 
Deriving of facts from previously acquired concepts; 
\I 
I 
I 
I' I 
,, 
il 
II If the pupil knows that 5 plus 5 are 10, he sees that I' 
two 5 1 s are 10, etc. The basic facts of 5 may be I 
II 
·I II 
I 
107 
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II 
I II 
.I 
li 
II 
3. 
4 • 
5. 
108 
II,~=-== 
chosen to introduce formal multiplication because of ~~ 
I, 
the child's f'a.miliarity with the nickel; f'rom f'inding II 
,, 
how many pennies ther are in any number of nickels, !1 
the pupil is gradually led to see how to find the 
value of' any number of' f'ives. 
An understanding of the correlative idea in 
multiplication makes f'or economy in learning. 
Immed!.At.e recall of products of the multiplication 
combinations t~ught. There should be maple oral 
drill on f'acts arranged in miscellaneous order. 
Mastery of facts can be assured by use of' flash 
cards. 
The ·.meaning:·of '.the n·times" language. 
from the "sum of three fives" arranged in a single 
column, to "3 times 5 is 15" should be made easy emd 11 
natural for the chi~d. !J Pupils should recognize that j· 
3 is the multiplier and that 5 is multiplied by 3. 
Multiplication of' 2-place and 3-place numbers by 
1-place numbers, with and without carrying 
6. The zero facts: 
Zero times a number equals zero. 
A number times zero equals zero. 
= 
,, 
' 
I\ 109 
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I. 
'' Mu1tip JLicSJtion 45 Combinations II ,, 
I I II 
I 1 2 3 4 5 6 7 8 9 II 
• 
1 1 1 1 1 1 1 1 1 ll 
II 
I; 
I 
2 3 4 5 6 7 8 9 9 !I 
1 2 2 2 2 2 2 2 2 9 
II :1 -
I ;j 
! 
I 8 9 li : 3 4 5 6 7 8 9 
I 3 3 3 3 3 3 3 8 8 
II 
,I 
4 5 6 7 8 9 7 8 9 II I· 4 4 4 4 4 4 7 7 7 ·I I· ,I
I - II 
,, 
5 6 7 8 9 6 7 8 9 
I ,, 5 5 5 5 5 6 6 6 6 
2 .. Digit 2 No Carr:Iing 
li 2 2 3 2 2 3 1 4 2 9 3 4 1 8 4 1 3 1 4 2 3 2 1 2 1 2 3 I 
II 
I 
II ,, 
)I I I 
4 1 4 3 3 1 2 1 3 1 3 1 6 2 8 3 4 :·.1 ' 
6 3 7 9 5 8 4 2 4 
II - II 
II 
No Ca:rrying Combinations 
•I 
II 
'I 1 2 3 4 5 6 7 8 9 2 3 4 3 5 6 I• 
'/ 1 1 1 1 1 1 1 1 1 2 2 2 2 3 3 
il II 
.I - . -
·- !i Zero 
I 
! facts are taught as a fact: II II 
II Zero times a number equals zero. ,I 
·I ., 
A number times equals II I zero zero. 
I! II I 
I I li I· 
./ 
II 
; 
,. II 
I II 110 I 
I 
II Multiplication 2-Digit ' Numbers 1: 
II With Carrying: 
I 
II 5 6 . 4 9 6 5 8 9 7 8 5 7 2 6 
• 
I, 
- 5 6 2 3 6 •I ,, 2 3 jl 
I. 
·I 
il 
6 9 2 9 4 5 . 8 2 8 9 3 7 9 7 
4 7 4 8 3 7 5 
II 
,-
'\. 
I 3 9 2 6 6 9 3 4 5 8 6 8 9 2 
I 8 7 2 3 5 3 9 . , -.>', • . ;._ • • 
li 
I 
11 
I 
II 2 7 2 4 1 4 8 7 4 6 4 2 5 4 
li 
8 5 9 4 3 7 6 I 
'1 
I, 
II 
' 1 4 1 3 5 7 3 5 6 5 7 3 2 3" II 8 6 6 9 8 5 4 
I! 
1: 
II 2 7 5 8 8 6 7 3 2 8 4 7 3 9 ' ,. 
I 3 7 9 9 2 2 2 . I 
I Zer o Difficulties: 11 
1: 
I ,I 
3,:'0 1 . 0 4 0 2 0 6 0 8 0 7 0 5 0 ' 
' 
4 4 3 6 8 5 7 4 
i; I 
I 
II 
2 5 4 1 3 6 71,6 2 6 7 2 6 7 1 5 II 
4 5 3 4 8 7 3 6 I I 
'! 
' j: 
li 8 4 5 8 4 3 8 9 3 5 3 8 6 7 3 4 I 
I 6 7 - 7 9 4 5 9 6 I 
I 
I 
II I' 
I, I'--=-
•• 
•• 
.., 
,I Division ! 
The rationalization of the process of division can grow 
The child's knowledge of multiplication 
2. His knowledge of subtraction - missing number 
Determine by a series of subtractions 
I 
I 
II 
I' 
I 
I 
I 
I 
1: 
J, 
II Division is merely a short way of repeatedly subtrae:ting " 
I a subtrahend until there is not enough left to take it away 
II ;I again. The teacher should be conscious that division is used 
I 
I 
I 
to solve two distinctly different types of problems: 
Measurement problems 
2. Part-taking problems 
I 
I 
Measurement problems ask into how many groups of a given .
1 
II size a given number of objects can be divided. 
I 
Part-taking problems ask how many there will be in each 
I 
1' group when a given quantity is divided into a given number of 
!I 
II equal groups. 
I· il It is unwise to attempt to have pupils discriminate be-
l
l,, tween the two kinds of division, but in analyzing a problem 
1
1 the teacher should choose descriptive language carefully so 
I 
II that 
II 
II 
the two meanings are not confused. 
There are three steps to the learning of divison facts: 
1. Discovery of number relationships by measuring off 
and taking parts of groups of numbers. The child 
should be encouraged to make diagramatic illustra-
11 
I 
I 
I 
;, 
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I 
I 
i 
ll 
• 
I· 
Ji 
I' 
tions or such groupings in solving new division 
1\ 
li 
4. Uneven divis i on facts 
Simple division with a remainder should be taught in 
the third grade because the child at this level fre-
quently needs an understanding or remainder in divi- II 
sion. For example ir he needs to know how many three ,! 
I 
cent pencils he can buy with a dime, he must under- 1: 
stand that he can get three pencils and have one cent li 
child's understanding of the meaning and use or 
division. 
5. Dividing 2-place, 3-place numbers 
A. Without a remainder 
B. With a remainder 
In order to show in detail the nature and - sequence of the 
steps, the rollowing list is given: 
I. 
I 
I 
I 
112 
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ll :: 
li 
• 
• 
II I. 
I' 
I: 
I 
I 
I 
11 
I 
I 
,I 
1. Measurement meaning o~ division: 
How many twos are there in twelve? 
How many times is two contained in twelve? 
Vfuat is twelve divided by two? 
2. Division w1 th remainder:-
How many twos are there in th i rteen? 
3. Le~t-overs -- uneven division ~acts: 
7 
2 ;--w-
4. "Pa:rt-ts:king" meaning o~ division: 
One-hal~ of si:x; 
One-third o~ twelve 
5. 2-Digit dividend, 2-Digit quotient -- no carrying or 
remainder: 
23 
2/46 
6. Divisor not contained in ~irst figure of quotient: 
64 
2 I 12s 
7. 3-Digit dividend, 3-Digit quotient, no carrying: 
123 
2 I 246 
B. Dividing with zero in units and tens -- no carrying: 
304 
2 I 6oa 
9. Remainder in quotient and carrying: 
225-1 
4 I 9ol 
I! 
ll 11:3 
;l 
I 
I 
! . 
I 
I I 
II 
I 
! 
I 
I 
II 
II 
li 
I 
• • 
' 1 1 
I 
I' 
I 3 
I, 
I 
l 6 
I . 
' 8 
.! 
'I 
I 
,, 9 
II 
II _ 
2 :3" 4 5 6 7 JL 9 
5 /TI)5 ~5 /20 5 (25 5 /30 5 /35 5 /40 5 (45 ;; 
2 3 4 5 6 7 8 9 I! 6~6~6~6~6~6~6~6~ ~ 
2 . 5 4 5 6 7 8 9 !j 
7 (14 7 /21 7 /28 7 /35 7 (42 7 /49 7 56 7 /63 : 
il 
2 3 4 5 6 7 8 9 il 
8 /).f) 8 /248 /328 /40 8 ~ 8 /56 8 /64 8 jf72 ,1 
2 5 4 5 6 7 8 9 I, 
9/189/27 9 p;e;--9 /459 ~9 /639 ~9 1$1 11 
~ I li 2 or 3 Di it Quotients • II • 
r 
1
: 4 8 3/96 2/84 3 (63 2/62 
4 /844 3 /963 2 /648 3 /693 II 
•I 
I 4 248 
I 
I' 2 /164 
2/426 2 /824 6 /186 5 /205 li 
II 
6 /126 8 ,(248 8 /:328 9 /189 
:3 /189 7 /357 6 /426 7 /567 I 
'I 
9 /279 
I 
6 /246 5 /405 7 /427 
i' ;, 
====il~ = -
II 
I 
II I I 
,. 
I :I 
,I 
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Division -- Primary Facts: With Remainders: 
3~ 6 /20" 4 (29 8/26 5 /22 6,144 ,. 
• 2 ,fJ!1 8~ 4~ 6 (56 2 ;r1 4~ I! 
,, 
; 
2 /Il 5/28 3 /17 6/38 8 (fll 4/34 " I· ,, 
I I 
,I 7 /24 9/38 4 (25 8 /19 9/64 5 /18 li II 
II 8 (66"" 3/23 2 ;'15" 7/50 5/37 8/74 
·I 
11 2/13 4 (38 3/11 9/55 7/38 3 (26" I' 
1! 
I 
8/34 9 /19" 4 /l8 6/ 16 7 !1'7 4 /I4 
6 /26 5 (48 7 (67 9/75 2 ~ 5 /I4 I! I, I I· 9/29 2 (?) 3 ;rr- 6 (34 7 /46 9 /49 I II 
I 
5 /32 7 ~ 6/43 7 (58 ,: I I 
II II 
:, 2 /I9: 3 !2a" · 4 /"f>" 8 (35 5 ~ 3 (i9"'"" 1: 
'J 
II 
II Carrxing 1 No Remainder: I 
i I 
J• 4/96 3 /8"1 6/78 7 /91 3/45 4/72 
I 5 /90 2 (76 2/32 8 (96 2 /98 
.I 
[) I' 4 /212 5 /265 7 /392 5 /335 3 /102 8 /504 ,: .I ,I I 
I, 
4/252 7 /518 3 /204 2 /110 9/576 8 /672 :I l II I 
\ II I 6 /342 4 /388 5 /470 6 /294 8 /776 9 /882 
.\ 
6 /492 7 /574 9 /657 . 8 /456 9 /468 3 /225 ·I 
I 
I, Ca.rrying, With Remainder: 
II 
7 /365"" 4 /218 8 /257 3/235 7/512 5 /227 
,I -=k-~~-== 
I 
'I 'I II 
\ 
i , 
II 116 I 
I! 
li 
4 /2'!/3 :~, 8 >~li I 6 /409 2 j"13r I 9 488 4/294 
8 /466 
I 
6 /212 3 /li9 5 /367 3 /163 5 /342 ,. II 
I 3 /793 9 /785 2/195 7 /659 9 /829 2 /173 ' 
• 
1\ 
il 4 379 5 /462 6 /434 7 /478 8 /778 9 /569 
' II 
9 /568 4 /269 3 /293 I I 6 /566 5 /326 7 /435 
lj 
,, I 
Zero In Quotient , Without Remainder: 'I 
I I. 5/50 6 [60 2/80 I' 
I' 
4 80 7 ;rro-- , 
,I 8 /848 6 /618 4 /812 6 /624 5,1535 6 /642 : 
II 
2 /412 5 /515 9 /927 II 4/ 836 4 /924 3 /321 
'I 
I 
2 /214 8 /864 4 /416 4 /428 3 /618 2 /616 : I, 
. jl 
I 
2 618 3 /627 4 /820 3 /912 3 /315 'I 
;/ 
7/742 
,I 
I, 4 824 5/525 6 /648 8/832 9 /954 
lj 
. · j il I 
I With Remainder: 
I 
'I I' I 
.3/32 4/81 2/61 5/53 7172 4~q 
2/41 3 /92 8/84 6 1"63" 9 /91 I 
I 
2 /281 4 /122 6 /124 5 /103 
·I 
7 /145 'i 
I 8 /244 6 /303 4 /322 5 /401 9 /363 il I 
,, 
,, 7 /214 9 /813 5 /202 6-../361 8 /566 7 /492 I! 
,, 
6 /542 5 /301 8 /402 9 /634 7 /282 
• I 
5 /452 1, 
I 7 /563 9 /722. 7 /633 8 /724 9 /455 
~ I 
,I 
9 /181 i 
I) 
., II 
II 
jl 
,I 
,I 
u 
II 
I II I 
II 
• 
• 
I! 
il 
li 
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Materials of Instruction and Their Uses 
Throughout this guide, the development of meanings has 
'' been stressed as of major importance to an effective arith-
1: 
! metic program, and the extensive use of concrete and semi-
concrete materials has been advocated for developing the 
desired understandings. 
Concrete and Semi-concrete Materials I 
' For Whole Numbers: 
ii 
II 
!I 
1: 
,, 
I 
I 
i 
Measurement 
Linear: 
I Weight: 
1 Time: i 
,, 
II 
1! Liquid: 
I! 
,I 
I 
Heat: 
Dry: 
I 
" 
li 
I 
Square: 
/1 
I 
:I Cubic: 
,I 
Beads and cotton laces, blocks, buttons1 ~ 
colored paper, colored sticks, ply 11 
boards and pegs, dowels- 6" lengths- in;i 
bundles of 10, spools, abacus, number 
cards with numbers and dots, bottle 1 
caps, adding machine, card holder, bean! 
bags 1 lima beans, Bingo, Lotto, card- II board tickets, .checkers, dart games, 
dominos, milk bottle tops, play money: 11 
coins, paper, metal washers, toy cash- · 
box and cash register, toy dial tele-
phone, telephone directory, number 
chart, felt board 
foot ruler, tape measure, yard stick, 
carpenter's rule, pedometer, speedo-
meter 
health scales, kitchen scales 
clock: Roman and Arabic, cardboard 
clock face, stop watch, calendar, egg 
timer, sun .dial, hour glass 
jars -- ~pt., qt., gallon, measuring 
cup, tablespoon, teaspoon 
Clinical thermometer, room thermometer 
quart, peck, bushel measures, half- 1 
bushel fruit baskets, pint and quart I 
berry boxes, egg carton l 
squared paper, . wall board, house plans,'!' 
sq. ft. of cardboard, sq. yd. of card- I 
board ,, 
l" blocks, models of cubes and rec- ,,' 
tangular solids 
1 For Fractions 
___1~----=---
apples, oranges, cookies, circular 
discs, paper plates, glass measuring 
I 
lJ ; 
I' 
I 
d 
I' 
I' 
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\I 
II 
cup, pieces of ribbon, lace, tetpe, etc •. :, 
egg boxes 
I' For Decimals 
!I 
Clinical thermometer, squared 
circular discs, paper plates, 
speedometer 
I 
paper, jl 
pedomete~i 
I 
Vocabulary 
Vocabulary is developed from the children's meaningful 
experlences in dealing with ~uantitative ideas and relation-
1j ships. Emphasis in the primary grades is placed upon a funda- I 
j: mental vocabulary, not a word list to be taught. An ar1 thmeti j J 
I! vocabulary is primarily a speaking and reading vocabulary. 
1
1 
,, 
1
'1 Written vocabulary depends upon 1nd1 vidual ability and needs. 11 II 
) 
!, 
I 
I' 
II 
!I 
d 
I 
The technical vocabulary of arithmetic taught in the 
lower grades should be limited to those words which are 
' I' 
II I 
II 
necessary to convey fundamental ideas or to express them com- lj 
II 
pactly and precisely. Special attention should be given to 
the vocabulary of measurement, and of other everyday appli-
cations of arithmetic in daily life. If this vocabulary is 
learned through direct use in the social situations in which 
it functions, so much the better. In addition to this valu-
able kind of practice, the teacher should also provide for the 
II II 
I 
'i 
II direct study of the arithmetic vocabulary to broaden and en-
ij 
I 
I 
rich it. Exercises similar to those used in other areas of 
the curriculum should be used to develop the arithmetic 
vocabulary. 
'! 
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I GRADE I 
,, Oral Vocabular~ of ~uantitat1ve Terms 
• II above faster •many ' share 'I ,, 
after fastest measure short I, all few middle shorter 
1: altogether fewer minute shortest II any more fewest money six I 
apart fifth month sixth I' around first ·more slow I' as many as five more than slower 
,I back foot most slowest before four much small 
'i begin fourth narrow ·smaller 
' behind full nearer smallest II I' below gain nearest spend ,, :I beside group next square ., 
lj between half nickel straight il big heavy nine· tall. I 
II 'I biggest heavier ninth taller 
II i' both heaviest none tallest 
·' bottom height nothing ten I· 'I I buy high number tenth I' ! by higher o'clock thin 
II 
II 
I cent highest old think 
change hour once third II 
if 
circle how many one three I 
clock how much over time :I I correct inch pair times I 
'I cost large part tiny h count larger pay today 
lj cup largest penny together I I curved last pint tomorrow I day least pound top i 
1
' dime left price twice dollar less quart two double less than quarter under 
I double up light rest of it up I 
I down lighter right week dozen lightest row weigh I each line sale weight 
lj eight little same as whole 
.. II 
eighth long save wide II empty longer score wider I ., enough longest second widest ,, ,. 
I' faot lose sell yard far lower seven year I' fast lowest seventh yesterday 
'I zero 
I 
I' 
,, 
• 
GRADE II 
' Speaking Vocabulary (In addition to Grade I vocabulary) 
add 
addition 
answer 
11 bought 
I difference 
even 
every 
,. farther 
farthest 
feet (measure) 
figure 
fraction 
greater 
greatest 
half-dollar 
half-dozen 
hundreds 
just 
mile 
minutes 
one-fourth 
one-ha~ 
one-quarter 
one-third 
ones (as a unit) 
place 
plus 
problem 
separate 
sign 
space 
subtract 
subtraction 
GRADE III 
sum 
tablespoon 
teaspoo11 
temperature 
thermometer 
worth 
young i' 
twent:vl j 
to - lr 
teens to 
ordinals 
tenth I' 
!I 
II 
II 
Reading Vocabulary (In addition to Grade I and II Vocabulary) :I 
i 
r 
1 amount 
Arabic 
1 borrowing 
bridging 
·· calendar 
carrying 
1 charge 
' check 
· column 
correct 
dates 
decade · 
decimal point 
distance 
divide 
divided by 
division 
, divisor 
I, 
i; 
,, 
I 
endings 
equals 
estimate 
even 
even number 
exact 
fraction 
graph 
least 
length 
measure 
million 
minuend 
mul tiplicru1d 
multiplication 
multiplier 
multiply 
odd 
odd number 
opposite 
practice 
price 
product 
prove 
quotient 
rectangle 
related 
remainder 
repeated 
reverse 
Roman numerals 
row 
scale 
several 
subtrahend 
thousands 
total 
triangle 
value 
width 
zero 
I! 
Abbreviations: I 
doz. 
ft~ 
gal. 
hr. 
in. 
min. 
mo. 
pt. 
qt. 
yd. 
yr. 
I 
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CHAPTER VI 
EVALUATION 
li Evaluation of a child 1 s progress in the use and under• 
standing of numbers is essential to the arithmetic program. 
The children as well as the teacher should understand the 
evaluation procedure, should know what skill or knowledge is 
being tested, and should be able to int·erpret the test re-
sults. Evaluation is a continuous process, beginning with an 
inventory of the child's knowledge of numbers early in the 
school year and ending with a general survey at the close. 
' Several forms of evaluation should be used. 
I 
I, Forms of' Evaluation 
Observation: The teacher actually sets up a testing 
i1 situation each time she asks Jean to count as far as she can, 
Jackie to show proof that 3 + 2::. 5, or Dick to place ! of his 
11 blocks on the table. She may find it helpful to keep an in-
formal record of her observations, to remind herself that 
Tomny needs more practice in grouping by 3's, or that Ruth 
, needs more drill on the addition facts. 
Interviews: One of the most ef'fective diagnostic pro-
1: 
I oedures is to have individual interviews with children, in 
which they "think aloud" as they work an example or solve a 
'I ll 
II 
I 
I 
il h 
II 
:I 
i! 
II I 
'I ,,
I 
II 
li 
11 
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il 
!I 
1: 
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,, 
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•I 
1 problem. By following the steps carefully the teacher. is 
able to discover the exact point at which a child has diffi-
culty or fails to understand a process. She is then in a 
position to give him appropriate help. 
Oral Tests: Oral tests save time and also provide excel• 
lent practice in "mental" arithmetic. The procedure usually 
followed is to have the children number to five on slips of 
paper. The teacher L ~xplains that all computations are to be 
done without . pencil and paper, but that t h e answers are to be 
placed in order on the slip of paper. She then gives the 
example or problem to be solved, varying h er questions so as 
'I 
I 
I 
' 
to include several aspects of arithmetic. For the third grade I 
11 she might ask, (1) "About how long is the window sill?" (2) I 
'I .1 
II "Add 5 -t l + 3." (3) "If I had a dime and bought an apple for . ·, 
I II !i 4~ how much change should I receive?" ( 4) "Write the numbers l 
' which show three hundreds, no tens, and seven ones." (5) 
,I 
I 
I' 
"Sally had eight cookies. She gave half of them to Billy. 
need be kept of the scores, although the teacher should be 
alert to individual differences in profic i ency. 
I Written Tests: Most textbooks and workbooks provide 
IJ excellent tests to be used both to determin e readiness for a 
I 
II 
I 
• 
• 
1! new process and to measure understanding and skill in a prac- -
'1'1 tical process. The teacher may wish to supplement such testa 
I with-·those of her own construction • 
,, 
She may wish to use the 
printed testa as models for additional testa, or she may con-
,I 
.I struct other types to measure learnings not included in the 
These tests might include such questions II textbook material. 
as, "How would you prove that 27+45 are s even tens and two 
1 ones?" (Children usually should be asked to show proof of 
11 only one .fact at a time, although they might be asked to show 
!I 
II 
,. 
proof in more than one way.} 
At intervals throughout the year the children should be 
g iven tests to measure retention and understanding of all 
material previously learned. Such tests are valuable in 
,. several respects ( 1} They provide a setting for recalling 
lj (2) They serve 1,1 material which otherwise might be forgotten. 
_ ,
1 
diagnostically, indicating areas requiring reteaching and 
il possibly forming the basis for regrouping. ( 3) They show the 
!I ii child his individual strengths and weaknesses and sometimes 
,: II provide evidence of the need for further practice. ( 4) They 
II help to stress relationships among various aspects of the 
arithmetic program. (5.) Discussion of the test results often 
II 
serves as a teaching device whereby greater insight may be 
,, 
established or erroneous ideas cleared away • 
The common practice of administering standardized arith-
1-
I 
ll 
1' II 
,. I' metic achievement tests once a year has value if certain facts 1 
I 
" 
[i 
I 
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I are kept in mind. 
,, 
These tests provide the only available 
,J 
I! 
I 
'· 
measure for comparing a particular class with large numbers of' 
children elsewehere whose performances on the same test has 
, been determined. These tests provide the only available mea-
,, sure of a child 1 s achievement grade lev. el in terms of the 
!; 
material covered in the test. 
I' Standardized achievement tests, however, have several 
weaknesses which should be recognized by anyone expecting to 
use them. (1) The established norms may be based on material 
not included in the program provided for the class taking the 
test. (2) The mat.erial covered in the test usually emphasizes 
' computational skills and "reasoning ability" and tends to ig-
nore other equally important objectives. (3) The norms of one 
test are not always comparable to the norms of another, so 
that test results may give a false picture of a child's pro-
gress. For these and other reasons, teachers should use 
caution When interpreting standardized test results. 
Preliminary examination of various tests and selection of 
one designed to measure material actually covered during the 
' year will eliminate some of the weaknesses mentioned. Sup-
II 
' II 
II 
II 
q 
I' 
/I 
j, 
I' 
II 
,, 
,, 
I 
,, 
plement!l:.ng the achievement tests with teacher-made tests to r 
, measure growth toward other objectives would help to compen-
., sate for other weaknesses • 
i: Records: Day-by-day records of progress in a given pro-
.cess or in mastery of facts provide the child an exact measure !I 
I 
' . 
I' 
·! 
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'I 
of his proficiency. Such records might be kept by the child ~ I 
himself and might consist of a graph on which he daily places · 1~ 
a mark to indicate the total errors made in a number of 
examples. Or he might record graphically the number of facts 
I correctly recalled in one trial. 
I 
I 
II · 
I 
A cumulative record folder in which is kept samples of a 
I 
I 
child's work is an excellent device for demonstrating progress 1 
The record folder, to be most effective, should go on with the 1 
child into each successive grade. Thus used, it provides 
essential information for teachers receiving the child from 
I year to year. I 
IJ 
The following exrunples of material which might 1 
1: 
li 
II 
II 
II 
be included in the cumulative record folder should suggest 
other, equally appropriate samples: 
1. Sample of child's first attempt to reproduce the 
digits 
Sample of proof of a number 
3. Final test of the year's work 
4. Informal record of spec~al strengths and weaknesses. !I 
If. 
I 
(This might be modified from year to year to indicate 
I 
5. 
change.) 
I Evaluation of child's growth toward various objectives
1 
not measured otherwise,such as work habits, respon-
sibility for class materials, and the like. 
The materials in -the cumulative record folder should be 
IJ accessible to the child or to his parents. It should form 
II 
the basis for measuring that child's progress in terms of his 
' 
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,, 
,, own past performances. It should not be u sed as a basis for II 
I 
comparing one child with another, and the contents of any 
folder should be considered the private, personal record of 
the child concerned. 
Suggested Standardized Arithmetic Tests 
The following list of standardized arithmetic tests is 
I 
I 
11 intended to be representative rather than inclusive, and in-
,1 
1 elusion in the list is not intended to imply superiority over -.
1 
I
I those omitted. I 
Selected Standard Survey Tests in Arithmetic 
Analytical Scales of Attainment in Arithmetic, Grade III, 
Minneapolis: Educational Test Bureau . 
Brueckner, L. J., Coordinated Scales of Attainment in Arith-
metic, Grades I-III, Minneapolis: Educational Test Bureau. 
II. 
Brueckner, L. J., Progress Tests in Arithmetic Processes, 
Grade III, Philadelphia: John c. Winston Company. 
'I 
:I 
1: 
·I 
rl 
II il 
il I 
Iowa Every-Pupil Test in Basic Arithmet i c Skills, Grade III, 
Iowa City: State University of Iowa, Bureau of Research 
and , Service. 
Metropolitan Achievement Test, Grades II-III, Yonkers: WorlQ. 
Book Company. 
Modern School Achievement Test, Grades I I-III, New York: 
Teachers College, Columb~~ University, Bureau of Publi-
cations. 
New Stanford Achievement Tes:t, Grades II-III, Yonkers: ViTorld , 
Book Company. 
Progressive Achievement Tests, Grades I-III, Los Angeles: 
·I Southern California School Book Deposi t ory. 
I, 
!I 
II 
I 
j, 
Unit Scales of Attainment, Grades I-III, Minneapolis: 
tiona! Test= Bureau. - · 
Educa-
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Dlagnostic Tests 
lj 
11 Buswell-John, Diagnostic Tests for Fundamental Processes in 
Arithmetic, Bloomington: Public Scbool Publishing Company • 
I 
11 Ruch, ¥..night and Studebaker, The Compass Diagnostic Test in 
Arithmetic, Cincinnati: c. A. Gregory Company. 
!I Brueckner, L. J., Diagnostic Arithmetic Tests, l • . Whole Num-
bers, 2, Fractions, 3, Decimals, Minneapolis: Educational 
Tests Bureau. 
Compass Diagnosti,c T.ests in Arithmetic, Chicago: Scott 
Foresman Company. 
Readiness Tests 
Brueckner, L. J., Readiness Tests in Aritlunetic for the Primer 
Grades, Philadelphia: John c. Winston Company. 
Hildreth, G-., · Primary Arithmetic Readiness· Tests, Yonkers: 
World Book Company. 
I[ 
Rosenquist, L. L., " A Survey Test of Pupils 1 Number Abilities '1 
Young Children Learn to Use Arithmetic, Boston: Ginn and 
' Company, 1949, PP• 161-168. 
1 
I! 
I 
I 
;, 
I 
I 
Cautions in the Use of Tests !1 
A. Get the proper attitude of your pupils. If . the [! 
test results are to be of any value, you must be rea- I 
I 
sonably sure that the necessary cooperation of the 
II 
I 
I 
pupils has been obtained. If certain pupils do not 
put forth their best efforts or if you have not 
secured and maintained their maximum attention, _you 
li do not have a true evaluation of their ability in the ,/ 
subject tested. I! 
B. Study the test content. It is very important for 
1
1 
the teacher to familiarize herself with the test con- 1\ 
II 
I 
II 
I. 
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I 
c. 
D. 
content so that she will know just vmere to look for 
I I. 
I 
I' 
1: 
outstanding difficulties. Answers ' and scores are not 11 
enough • 
II 
Tests are not drill exercises. Do not use the tes~ 
content as teaching exercises. Select or devise 
similar · types for drill purpose if diagnosis shows 
the need. 
I 
Use the parallel forms for retests. This prevents :, 
the child from becoming too fami liar with the content. 
E. Watch your pupils as they work. Many awkward and 
wasteful habits may be discovered. Look for "coun-
ters ", ttcrutches ", side work. 
Do not attempt too much at a time. Short tests I! 
'I 
given frequently are better than long tests given at IJ 
the end of a term. Jl 
II 
General Difficulties: 
Lack of skill with the number .facts 
2. Lack of understanding of the processes 
Misreading 
4. Poor Writing 
5. Careless placement of figures 
6. Us·e of crutches· 
7. Counting on fingers 
s. 
9. 
10. 
Lip movement 
Elaborate phraseology 
Irregular methods 
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Arithmetic Tests 
Understanding and Using Numbers: 
Read each ~uestion and find its answer. Then be ready to · 
tell the clas~ how you got each answer. 
1. How many boys are in the room? 
2. How many girls are in the room? 
3. Are there fewer boys or girls? 
4. How many rows of desks are there? 
5. How ·many rows have more than one desk? 
6. How many rows have less than one desk? 
7. Draw 2 lines, mark the longer line. 
8. Draw 4 different lines, mark the shortest. 
9. Draw three birds flying, mark the lowest bird. 
Rote Reading: 
1. Vfuat number comes after 
20, 37, 49, 55, 82, 57, 90, 78 
Playing hide and seek, you count 5, 10, etc. 
1. Count to 100 by 5 1 s 
Compare 
1. 
2. 
3. 
4. 
5. 
6. 
Which is smaller, 19 or 21? 
Which is larger, 17 or 12? 
Which is smallest, 46 - 85- 14? 
Which is largest, 23 - 37 - 67? 
Which is more, 27 or 43'l 
~hich is less, 17 or 36? 
Building numbers - 11 - 20. 
There are ten ones in 10, s.nd twenty ones in 20. 
How many lO's and l's are there in: 
number word explanation 
1. 11 eleven 1-ten and 1 one 
2. 12 twelve 1-ten and 2 ones 
3. 13 etc. 
4. How many tens are there in: 30, 42, 53, 65, 
76, 87, 94? 
Solving 
1. 
2 • 
3. 
addition problems: 
Find the two facts the problem tells. 
Find the question the problem asks. 
Solve the problem by addition. 
Joe paid 3 cents for a pencil and 5 cents for 
paper. How many cents did he pay for both? 
'I 
,, 
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Inventory Test Grade Three 
1. Read these numbers: 
1, A, 6 , 3, 2, 5, 7, 9 , 8 , 10, 
15, 25, 30, 35, 16, 50, 60, 70. 
2. Read these words: 
one, three, four, six, five, two, 
six, sevens eight, ten, nine. 
3. Write the missing number in each row: 
1 2 3 - 5 6 7 8 - 10 
1 - - 4 5 6 7 8 9 -
6 - 8 - 10 
12 - 14 
2.0 - 22 23 
4. Count by 5 1 s to 20 
5. Count the zeros in each row: 
00000 -----
000000000000 ----
00000000000000 ----
000000 -----
6 .• · Put an X over the smallest tree. 
7. Put an X over the longest line. 
8. Are there more or less zeros than X's? 
9. Add: 2 1 5 1 2 4 1 1 8 5 2 3 1 4 
2 5 1 2 1 4 4 8 1 5 3 2 1 1 
0 0 0 0 0 
X X X 
10. Subtract: 8 3. 3 6 5 5 2 5 6 4 6 9 9 10 
4 1 2 3 1 2 1 3 1 2 5 8 1 5 
11. 
12. 
1 nickel equals 
1 dime equals 
1 dime equals 
1 quarter equals 
Problems: 
pennies? 
pennies~ 
nickels'? 
nickels? 
1. Billy had 5 pennies. He lost one on the way to 
school. How many did he have then? 
2. Johnnie has 4 blue marbles and 4 red marbles. 
II 
I 
I 
' 
How many has he altogether? 
3. Joan has 8 pennies in her bank. Her mother gave \\ 
2 more. Did she have enough t o buy a 10¢ book? 
·r===--== 
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4. Jimmie has a nickel ~nd three pennies. 
money does he have altogether? 
How much I 
I 
5 • . Jean's mother gave her a dime. She bou ght a 
bottle of .milk at school for 4 cents. How much 
change did she get back? 
I 
6. 
s. 
9. 
10. 
11. 
Six children were playin g in June's yard. Three II 
went home when their mother called them. How 1 
many children were there left in the yard? \1 
I 
Bob and Mary looked for pretty shells at the 
· beach. Bob found 5 and Mary found 4. How many " 
did they both find? II 
Alice helped her sister sort out some crayons. ~~~ 
Alice found three red crayons, and her sister j 
found three also. How many red crayons did they 111
1 
have? 
Bob's mother said, "Bob, put 10 cookies in that 
box." Bob put in six, then said, "Mother, I 
need--- more." How many more? 
Tom was putting books away on the shelf for the 
teacher. He put 7 books on the shelf, then 2 
more. How many books were there on the shelf 
then? 
,, 
I 
I 
:I 
'I 
I 
Ma'ry is three years old. Her brother is 5 years 11 
older. How old is Mary's brother? 
I 
II 
I 
:I 
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I r Professional .~erls for the Teacher 
I 
I 
While it is necessary and important that every classroom 
+ contain materials to make arithmetic meaningful to the pupils, 1 
it is equally desirable that the teacher have materials which 
will give detailed helps and aids for planning the arithmetic 1\ 
program, presenting the various processes, and using the ,i 
teaching aida. Every school should have for its teachers one 
I 
or more of the best professional books in the arithmetic field. 
The following are books from which such a selection might well '
1 
I be made: I' 
I 
,I 
I. 
I 
I 
I 
li 
q 
I
I 
"Arithmetic in General Education", Sixteenth Yearbook; National 
Council of Teachers of Mathematics, New York: · Bureau of 
Publications, Teachers College, Colu~bia University, 1941. i 
Offers many suggestions for the enrichment of the ari th- 11 
metic of the . course; explains the uses of materials and ,: 
devices and gives specific he~ps for the evaluation of 
learning. Presents the best current practices in 
teaching of arithmetic. Grades I, I I and III. 
Association for Childhood Education; This Is Arithmetic, 
Washington, D. c.: National Education Association, 1945. 
Interpretation of practices combining home and school. 
Grades I, II and III. 
Bayles, E., "Drill or Thrill in Education?", Elementary School 
11 .Journal, 40:28-36. 
I' 
II 
II 
I 
I 
I 
II 
jl 
I 
This article shows that the basic problem of teaching to , 
develop insight is that of arranging activities for the 
purpose o~ discovering relationships. Grades I and II. 
Brownell, William A., "Vlhen Is Arithmetic Meaningful?", 
Journal of Educational Research, 38:481~98. 
A forceful presentation of the mean i ngs which should be 
taught in arlthmetic. Grades I and II. 
133 
I, Brownell, William A. 1 Arithmetic in Grades I and II, Duke 
:1 Du Uni- ll 
1 
versity Research Studies in Education,6, rham, North 
Carolina: Duke University Press, 1941. 
Su~narizes the research previously reported on the ef-
fects of initiating or deferring arithmetic instruction 
in Grades I and II. Answers many crucial questions re-
garding the teaching of arithmet i c. Grades I and II• 
I 
I 
I 
, Brueckner, Leo J., Adapting Instruction in Arithmetic to I 
Individual Differences, Minneapolis: University of I 
I' 
,I 
., 
I 
,, 
I 
Minnesota Press, 1941. II 
Deals with the development of instructional units, both 
subject matter units and experience units. Grades I, !II! 
Chapters 1 and 4. 
Brueckner, Leo J. and Grossnickle, Foster E., How to Make 
· Arithmetic Meaningful, Philadelphia: John c. Winston Com-
pany, 1949. 
Contains detailed analysis of all phases of effective 
arithmetic instruction, being especially helpful for 
meaningful presentation of the various processes; em-
phasizes the enricmaent of the program; ought to be 
available to all arithmetic teachers. Grades I --
Chapters 1-6, II -- Chapters 1-6, 10-11. 
Buckingham, Burdette R., Elementary Arithmetic, Its Meaning 
and Practice, Boston; Ginn and Company, 1947. 
I 
I 
I. 
;I 
!I 
j! 
,: 
I 
II, A scholarly source book on the number system, with very detailed analysis of many processes; contains many in• , ,~, 
teresting illust;rations of methods used in former years. 
Grades I, II, and III. 1 
Clark, John R. and others, Primary Ar ithmetic Through Experi-
ence, Yonkers-on-Hudson: World Book Company, 1939. 
Emphasis of this book is placed on the use of problems 
throughout the book. Grades I, II, and III. 
Fernald, Grace IVI ., Remedial Techni ues in Basic School Sub-
acts, New York: McGraw-Hill Book Company, 1939. 
j· 
,I 
II 
'I 
I 
Suggestions for teaching the slow learner, remedial pro-
11
1. 
cedures and techniques, deve l op! k!nesthetic method. 
Grades I, II, and III. I 
Lee, J. Murray and Lee, Doris May, The Child and His Curricu-
lum, New York: D. Appleton-Century Company, 1940. 
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I 
1j One of the best books on curricu lum, Chapter II, deallng 1 
I with the arithmetic curriculum is of special value to all teachers of arithmetic. Grades I, II and III. 'I I . I ' 
I Mac La tchy, Josephine, H., "Seeing and Understanding in Number", :, 
II Elementary School Journal, 45:144-152. " 
1
1
1 A very story articie explaining the need for and the use I' 
of representative materials in teach ing the four funda-
!1 mental processes. Grades I and II. 
il 
1 I~ orton, Robert L., Teaching Arithmetic in the Elementary School 
Vola I and II, New York: Silver Burdett Company, 1937. 
Offers helpful material on all phases of arithmetic ~rom 
kindergarten through the next eight years, with each 
individual process treated in great deta i l. Good mate-
,, 
li 
II 
rials for teachers presenting new processes of arith-
metic in primary grades; details on individual processes i 
Grades I and II, Vol. 1, Grades III, Vols. 1 and 2. 
:1 Smith, David Eu gene and Ginsberg, Jeku thial, Numbers and 
'I Numerals, New York: Bureau of Publications, Teachers I College, Columbia University, 1937. 
I An interesting history of the development of our __ number 1 system. Grade I, _ PP• 1-38. 
II 
I' 
II 
I 
Smith, David Eugene, The Wonderful Wonders of One-Two-Three, 
New York: McFarlane! Warde, :McFarlane, 1937. 
A book of interesting things about numbers and their 
development. Grades I and II. 
Spitzer, Herbert F., The Teaching of Arithmetic, Boston: 
Houghton Mifflin Company, 1948. 
Practical help in showing step by step development of 
arithmetical processes. Good te~t for inexperienced 
teachers. Grade I, Chapters 3,4,5; Grade Il, Chapters 
4,5,6. 
I 
Spitzer, Herbert F e, "The Abacus in the Teaching of Arithmetic" li Elementary School Journal, 42:448-51. 
li 
II 
II 
A very practical ~ticle showing five ways an abacus 
would help to teach the meaning of the decimal number 
system. Grade III. 
Sterns, Catherine, Children Discover Arithmetic, New York: 
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Harper and Brothers, 1949. 
An introduction to ari-thmetic. Grade ; I, Parts I and II, 
PP• 3-131. 
"Teaching Arithmetic", The Twenty-Ninth Yearbook, National 
Society for the Study of Education, Bloomington, Illinois: 
Public School Publishing Company, 1930. 
The arithraetic teachers' authority, 
Wheat, Harry G., ,Psychology and •reaching of Arithmetic, Bos ·t;on: 
D. c. Heath and Company, 1937. 
II 
II 
li 
I 
il 
I ,, 
! 
Contains an interesting account of the history of number{ 
emphasizes meaning through an understanding of the num-
ber system itself. Grade II, Chapters 12 ~nd 13. . 
I 
Whittenburg, Clarice, Making Arithmetic Meaningful .for the 
1 Young School Child, Laramie, Wyoming : Bureau of Educational 
Research and Service, University of Wyoming , 1949. 
Bulletin helpful to the primary teacher, especially the 
inexperienced teacher. Presented in a very easily 
understandable and usable way . Grades I and II. 
Wilson, Guy M. and others, Teaching the New Arithmetic, New 
York: McGraw-Hill Book C'ompany, 1939. 
Is a readable text stressing the teaching of arithmetic 
based upon surveys o.f use; program described is limited 
but supplemented with enrichment material and ideas. 
Grades I, II and III. 
Children 's Books Which Help Build Number Concepts 
It is recommended that as many as possible of these books 
be included in the school library: 
Adams, George, The Numbers Book, New York: Lathrop, Lee, 
Shepard Company, Inc. 
Barto, A., Count to Ten With the Little Red Hen , Poughkeepsie, 
New York : Artists and Writers Guild. 
I• Becky, Tal l Enough Tommy, Chicago: Chi l dren's Press. 
I' I 
I 
Bishop, c. H., and Weise, K., Five Chinese Brothers, New York : 
Coward-McCann, Inc., 1938. 
t 
I, 
I 
,, 
I' 
ij Brown, Fun With Numbers, Evanston, Illinois: 
II and Company. 
Row, Peterson 
l
'l Divine, Louise L.; A Penny for Candy, Chicago: 
Press. 
Children's 
I 
I Thomas Y. Crowell 
·I 
Dixon, Jack, Count the Puppies, New York: 
Company-. 
II 
I Friedman, Frieda, Bobby Had A Nickel, Kenosha, John Martin's House, Inc. 
'Wisconsin: 
j' Frisky, Margaret and Evans K., Chicken Little Count-to-Ten, 
!J Chicago: Children's Press, Inc. 
Gay, Wanda, Mill1ons of Cats, New York: Coward McCann, Inc., 
1928. 
Gay and Rommey, Finger Play Book, New York: Grossett-Dunlap, 
Inc., 1941. 
Hall, William, Telltime the Rabbitt, New York: Thomas Y. 
Crowell Company, 1943. 
Hart, Ruby, Around the Week, New York: The Algonquin ·Publi-
Publishing Company. 
Hartwell, Marjorie, Into the Ark, New York: Franklin Watts, 
Inc., 1945. ,. 
, Junior Press, Money, An Elementary Science Reader, Chicago : 
I , _Chicago: Albert Wi tman and Company. 
j Junior Bank Book and Picture Puzzle, New York: Platt and 
ii Munk Company. 
!j Malvern, Corrinne, Counting Rhymes, New York: Simon and 
Jl Schuster. 
11 Meeks, Esther K., One Is the Engine, Chicago: Wilcox and 
jl Follett Company. 
I North ,Sterling, Five Little Bears, Chicago: 
Company, 1935 • 
Rand McNally and 
.• 
Puz zle Book, _Jumbo' a Tons, New York: Samuel Gabriel and Sons. 
il 
I 
\I i 
II 
I 
Ridgeway, Marion, How Far?, Philadelphia : David McKay Compa.by. 
ii 
I! Smock, Nell s., Little and Big, New York: Abingdon-Cokesbury 
Press. -
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11 V'feisner, Wi lliam, Animated Numbers , Garden City, New York: 
11 Garden City Publishing Co., 
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I 
I 
Limmerman, Naoma, ~imothy-Tick-Tock, Chicago: 
Publishing Company. 
Liff Davis 
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